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SINGLE-SHELL TANK WASTE CHARACTERIZATION FOR TANK 241-U-110 CORE 7

COMPOSITE SEGMENTS 1 2 3 4

DATA PACKAGE

SECTION
3 OF 12



Shee Tankc

ANALYTE: C-14

PROCEDURE: LA-508-121 REVISION:

INSTRUMENT: Liquid Scientillation Counter PROPERTY NUMBER:

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: September 20, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: (See Attached)

TYPE OF CALIBRATION:

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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USER: 2 ID: CARDON--14 PRESET TIME: 10. 00 MON 19 SEP 1VE
SAMPLE REPEAT: 1 CYCLE REFEAT: 1 SCR: N RS232:N
H#: AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:Y POST CHK:N VIAL:G VOLUME:1
RCM-T I ME: 0.10 INT:992. 95
CHANNEL 1-LL: 0 UL: 700 2SIGMA: 0. 10 BKG SUB: 0. 00 8KG 29IG: 0. 0

SINGLE LABEL DPM
UNKNOWN ID:C-14
UNKNOWN NORM FACTOR IS0(1:0 1.0000
UNKNOWN UNITS SO1:DPM
UNKNOWN HALF LIFE CORRECTION:N
INDIVIDUAL UNKNOWN NORM FA CTORS:N
STANDARD ID:FACKARD 6009502 #2
HALF LIFE(DAYS) ISO1:N
STANDARD DPM ISO1: 100600. 0

UNKNOWN REPL ICA TES: 1
0

BACKGROUND QUENCH CURVES: Y

SAM POS CH

B1 **- 1 1
H#4: 58,

CPM 2SIGX TIME

44.90 9.44 10.00
50, 59

EL TIME AVG H

11.02 59.3

RCM% 2P

0.15

BACKGROUND QUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH CURVE COEFFICIENTS
A: 44. 90000 B:0.00000000 C: 0. 00000000

BACKGROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

44.90

CALCULATED
CPM.

44. 90

BACKGROUND QUENCH LIMITS
TOTAL QUENCH LIMITS

SAM POE CH CPM

LOW: 0. 000
LOW: 0. 000

2SIG% TIME

91 **- 3 'i 105004. 40 0. 20 10. 00
H41: -6', --5. -5

ISO1 %EFF CH1:96.65

**- 4 1 10481.70 0.20
H#f: 11, 11, 13

ISO1 %EFF CH1:96.53

10.00

C, - - 5 1 104007.30 0.20 10.00,
H#: 36. 36, 36

I901 %EFF CH1:95.73

H I GH: 1000.
HI GH: 1000.

EL TIME AVG H#

22.67 -5.3

34.15 11.7

45.61 36.0

2 1.:;;51

0 L0r:.

Hit

1

8: C). 00 000

58.3

PERCENT
DIFF. FLAG

0. 00

6 S2

RCMX 2P F r

367

0. 0

0. 00

0. 00
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SAM POS CH CPM 2SIG TIME

S4 **- 6 1 102265.90 0.20

Hit: * 74, 73. 73

1501 EFF CH1:94.13

S5 **- 7 1 101574.90 0.20

Hit: 99, 100, 101

IS01 %EFF CHI:93.49

S6 8 1 98969.60 0.20

H: 133, 135. 136

IS01 7EFF CH1:91.09

S7 **- 9 1 96142.50 0.20

HIt: 167, 167, 165

ISO1 XEFF CH1:00. 49

9 **-10 1 9426a.30 0. 21

Ht: 195. 196, 195
ISO1 %EFF CH1:06.76

.**-11 1 90921.30 0.21
Ht: 219, 219. 219

ISO1 %EFF CH1:93.60

910 **-12 1 95164.00 0.22

H: 252, 254, 255
IS01 %EFF CH1:70.38

10.00

10.. UU

10.00

10.00

EL TIME AVG H#

57.O0 71.Z

6D.57 1:).0

80.03 174.7

11.49 166.3

10.00 102.91 195. 3

10.00 114.31 218.3

1- 0.0 125.65 253.7

RCM% 2P

0. OQ

0.00

0.0C)

0. 00

S- 000

ISOTOPE 1 DUENCH STANDARDS

STANDARD

1
2
3
4
5
6
7
8
9

10

DUENCH LIMITS LOW: 0. 000 HIGH:253. 7

368

PAGE: 2

ERR

K-

H#

-5.3
11.67
36.00
73.33
100. 0
134.7
166.3
195.3
218.3
253.7

%EFF
CH1

96.65
96.54
95.73
94.12
93.49
91.09
99.49
86.76
83.6
78.38
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Analytical Batch

LAS SEGMENT SERIAL #: F0971

INSTRUMENT Jupiter

PROCEDURE/REV LA-378-103/A-2

TECHNOLOGIST S.Cervantes

DATE February 27, 1990

TEMPERATURE 26 C

STARTING TIME 0800 02-27-90

ENDING TIME 1030 02-28-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0981

2 Reagent Blank F0982

3 Sample Composite 7 F0983

4 Duplicate Sample Composite 7 F0984

5 Spike Composite 7 F0985

6 Final LMCS Check Std. F0986

7

8

9

10

11

CUSTOMER ID: 000007

Iodine 129 Analysis

Water Digestion

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIOUOT VOL. OF STD.

LMCS Check Std. 124B44/1.0 mL N/A

Spike 124B44/1.0 mL F0983/1.0 mL N/A

SST-102 Rev. I 10/2/90 Interim
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DESCRIPTION LAB ID
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13

14

15

16

17

18
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aole She Tank
ration Record

ANALYTE: 1-129

PROCEDURE: LA-508-152 REVISION: A-1

INSTRUMENT: TN-4500 PROPERTY NUMBER: WA45242

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: January 09, 1989

CALIBRATION STANDARD ID: 45B40A & B

ANALYTE CONCENTRATION: Se = 4.06 uci, SB1 = 4.67 uci, I = 57.8 uci

TYPE OF CALIBRATION: Efficiency

COMMENTS: T zero = June 06, 1988

SST-103 Rev. A 9/25/90 Interim

372



373

1
- r.... . . '- 1 - ' t

- 1

- ---

- 1 -
t --

- .T " '*-

-- e



374

u .a , e



k_ , y a , p.."+, - | 1 -

- . 5.+ | ,,,. : 0.

-". t -6 ' s a =-

1 -

375

. ,L f

- -; +2',-; b " : .

-, g . . , ") -, I e ,'. M i



AUIOMATIC ISOTOPE ANALYSIS

SAMPLE PARAMETERS

Spectrurn Label: F981
Saile CountingI Date
Sample Collection Date
[ecay Time
AcnLive Time
AcaClock Time
beadtime
SI:rmple Maos
EffCorrFactor

Lineshepe File Name,
Efficiencv File Namue:
Isotope File Name.'

SEG/COMP/113
28-FEB-90
28-FEB-90

0. Divs
3000, See.
3003. Sec.

0.1 7
1,000 GM
1.000

JIM
WEMOl
WIM01

1-129
19:48:47
19:48:00

0.013 Hrs.

PEAK SEARCH PARAMETERS

Mem.Group lAB

Search Ranse 25 - 200 keV
Max. A Error 50.0 %
Filter Width 1.6 keV
Multirlet tet.Factor 0.1
Max.Delta-E 1.5 keV
keV/Ch. 0.20
Zero Offset 0.60 keV

H2 SHP FILE 5/13/86
H2 EFF TABLE 5/13/86
H-2 DET. ISOTOPE FILE

*kt** PEAK SERCH TABLE ****

No, O.Eners TEnergy Net Cnts.
(keV) (keY)

I

-f

6
1

29.3*
34.0*
39,3
74.6
96.2*

120.5
135.3

293
34.0
39.2
74.4

95.9
120.1
134.9

2787.
575,
476.
47,

148.
478.

1508.

Bgnd. 7 Err.

818,
818.

1061.
131.
285.
176.
183.

6.8
8.6

15.3
5.7
2.8

376

Eff.FWHM
(keV)

1.375
1.375
1.373
1.367
1.366
1.366
1.367

0.0000E+00
0.4492E+00
0.5054E+00
0.6151E400
0.5835E+00
0.5376E+00
0.5050E+00

1 129
AM 243

SE 75
SE 75

28-FEB-90 21:40139



4Itft:I IDENTIFIED ISOTOPES f*mf

UCI/GM DecE Corr,
ibijndznce(7) iate(CP M)

0.113E-03 f/- 0,969E-05 1,00
0.113E-C3 7.50 9.51

0.105E-05 +/- 0.352E-06 1.00
0,10SE-05 66.00 0.95

0.457E-04 +/- 0.116E-05 1.00
0.456E-04 59.00 30.15
0,463E-04 17,30 9.55

Nuclide
Enerds

I 129 ?
39.6

AM 243 ?
E 4,7

SE 75
136.0
121.1

M** MDL TABLE 44-0

UCI/GM [ecus Corr. 7MFIC
Abundanrice(Z) Rate(CFlM) % Err Delta-E

1,00
20217E-05 35.90 0.97

1.00
K0.175E-04 6.80 1.04

Rate 2 Err,

55.75 2 .

UNIDENTIFIED PEAKS I***

EneraS Rte % Err,

34.0 11,51 6.8

Ener

95.9

Rate " Err.

2.91 15 3

STOP --
8G4500
R A I i

AUTOMATIC ISOTOPE ANALYSIS EIN]

Mem.Group = ?1AB
.:l1aple U'firitions File (1-6 Char-.,)-- ?WDMC1

Do You Uish To Enter Samrle iata ?

Enter A Sample Label--

Saiple Collection Date -- 28-FEB-90
Time ?21:42\

Is 20-FEB-90 at 21:ftm 0 Correct ?N

377

2 Err Delta-E

8,6 0.4

33.4 0.3

2.8 1.1
5.7 1.0

$uclide
Ene rs

AM 241
59,5

SB 125
176.3

Eners

29.3

{

T



AUT5iATIC ISOTOFE A;LIS 2E U 4

SAMPLE PARAMETERS PEAK SEARCH PARAMETERS

Srectrum Loabel: F982
Sarple Courtir Date
53eile Collection [ate
Decas Time
ico,Live Time
(caClock Time
[pci dt ice
Octrle Mis c
Eff CorrcFactor

LincshoFe File Naae:
Efi : cs iII Nam:
Iotoxe File Nave:

SEG/COMP114 1-129
28-FEB-90 21:42:08
28-FEB-90 21:42:00

0. limo 0,002 rs.
3000, See.
3003. See,

0.1 %
1.000 GM
1,000

JIM
WLMhot
WIM01

Men.Grour
Search Ranse
hax. 3 Error
Filter Width
multiplet Det.Fa
Ma,[e lta-E
keY/Ch.
Zero Offset

1AB
2j - 200 keV

50.0 %
1.6 keV

ctor 0.1
1.5 kev

0.20
0.60 keV

- H2 SHP FILE 5/13/86
- H" EFF 1AbLE 5/13/86
- -2 BET. ISOTOPE FILE

10* FEAK SEARCH TABLE %k*

N.J t.Enert TEere 
(keY) (keY)

4
.2

'7

31.6*
36.3*
42.5

9, 4
11118
120,5
135.4
145.5

-

36.3
42,4

74,9

111,5
120.1
135,0
145,1

Net Cnts, bind. 7. Err. FWHM
(keV)

98,
45,
28.

137,.
40,

473,
1579.

31,.

313,.
313.

97,

120.
162.

141,
214.
202.
124.

21 .7
45.6

47.0

14.3
14 , "

39.2
6.0
2.8

46.6

1,375

1.375
1.372
1.367
1.366
1.366
1,366
1.367
1,369

378

Eff.

0,4316E+00
0.4707E+00
0.5547E400
016157E+00
0.5B32E+00
0.5552E400
0.5376E+00
0.5048E+00
0.4805Et00

AM 243

SE 75
SE 75

2-Ei 23 4



:fl% IDENTIFIEI ISOTOPES *4;*

Decas Corr.
fibunidanic2(%) -1t e (CPFM)

AM 243 ? 0,10E-05 +/- 0,;38E-06
74,l 010E-05 66.00

SE 75 0,41'4E--4 +/- 0,119E-05
136,0 0.478E-04 59.00
121,1 0.459E-04 17.30

1.00

1.00

0.95 32.3 -0.2

I1O 2.8
9,47 6.0

1.0
1.0

*440 MILL TABLE OM4%

" Err belta-E
Llec- - Corr,

Abuindance(M Rate(CPM)
1.00

7,50 0.94

1,00
35.90 0.99

1.00
6.80 1 05

Eriopi1i Rate % Err,

31,6 1.96 22,;'
36.3 0.91 45.6

Enoriv Rate . Err.

42,4
96.1

Ener5I Rate Z Err.

0,55 47.0 111.5 0.80 39.2
2.74 14.3 145.1 0,62 466

379

NuZl ide
[r s ,1

UCI/GM
% Err Delta-E

UlI /U1

*:.6,11IE-04

Erii r,,-
I 12?

:h 211
9,5

S, 125
176,3 -0.176E-04

Mllt UNIDENTIFIED PEAKS *Nt



iiu Inn W JnII ~ Turt (.NLU IS O-l -Y uOj*

SAMPLE FARAIETERS

Fiectrum Lbel! F6983
- le CUnatins Date

Gan.e I]ectOM n Date

Dc Time

Timt-i-e

onele Mans
Ui",C'rr.Fcctor

Linehve Mie NWm:
Em!l'cienc-j FileNa
Ist-ope File Nam!:

SEG/COMPI11
28-FEB-90
28-FEBt-90

0, Fas
(00., Sec.

3002. SEc.
0.1

1.000 GM
1,000

JIM
WE h0 1
WIM01

j-129
22:42:26
22:42100

A.007 HM,

PEAK SEARCH PARAMETERS

cr. iGroup I1AD
Search Range 25 - 200 keV
Ma. 1 Error 50,0 %
Filter Width .t keV
M'ultiplet PetFactor 0,1
Max:.Delta-E 1.5 keV

KV/CM, 0.20
lero Offset 0.60 keY

H2 SHP FILE 5/13/86
H EFF [ABLE 5/13/C%

H-2 DET. ISOTOPE FILE

11t FEAK SEmRCH TABLE Wt*

140. 0.Enerts I,Enersa
(I.eV) "k V)

5

74.1
96,2

120,5
135.4

31.5

120, i
05.0

r(et Cnts, Lnd, Z Err,

119,
500.
M.5,

FWHM
(koV)

167. 25.1 1.375
115. 33.0 1,367
199, 1/, 1,366
191. 5,7 1.366
196. 2.7 1.367

380

Eff.

0.4309E+00
0.61B3SE+00
0.5835E0O
0.5376E+00
0.5048E+G0

Md 243

SE 75
SE Y5

,,, ijv- " Ld6;'j



tt& I4 NEN1IFIE Ibi@bES I.

E ;aunncf Rat2(CEi '. Err

M 243 ? 0. lOSE-O +/- 0,331E-05 1.00
71.7 0:1-020 66.00 0 9: 330

E75 O,28-04 ti- 0.91E-C5 I .00
1. 0.501E01 79.00 33.16 2.7

13111 00U4E-04 17.31 1. 5.7

FPC

0.8

1.0

1.0

*444* tilL ALE +44*

U0 I/Cn

0,1 /3E-0

Rte 2 Er:

1.44 O2i

See Co . 9 7CI nPnc~s Rt(CLi1/ N Err Deita-E

4 7.wr 5.97

1.03
4 6. 0 .03

*14 UNI[IENTIF iLED PE>i 80

E Lrerit rste N Err. Eners R t E

0 95.9 2,37 17.6

39 6

59

7 125'
176.11

381

rr.



SAMPLE PARAMETES

,VCtrJd. Leel: F-Y/4
-w-le Coutirs Iate

'ls Collection DAtp
lyrs Time

on, Live Time
(tct.Clock Tine

tit rae
kalw Mass

ECorr.Factor

Lineshape File Natot:
Efficioren Filo N-ane;
Isotope File Name,

LEO. CGMH 16
1-MAE-90O
1-oAR-SO
0, jtsy

30(0. Sec,
.3003. See.

C,1 I
11000 oil
1.000

JIM -

WlEMOI -

IMl01

00:06:45
00:06:00

L.013 Hrs.,

tem, rour'

Search Rane 25 -

Ma r, % Error
Filter Width
Multiclet Det.Fsctor
Ma.Oelta-E

Zero Off'set

- H? :HP FILE 5/13/86
- H2 EF (iLE 'J/13/86
- h-U LET. ISOTOPE FILE

t! E il lARCH TABLE *Ott

No. O.Enerss .E __

(kLY) (k )

*1

31,0k

75, (
Yt.3

120.
135.4

59.1
74,8

120.2
135.0

Net Cnts.

30.

131.
453,

1634,

Lond, 3 Err, FWHM
(keV'

121,

240,

2,5

35.1

16,2
6.4

2,7

1,375
1,369?
1.367
1.366
1.366
1.367

1 ' 382

Oti"-V-YO 0"J: 4

PEAK SEARCH PARAMETERS

1AB
200 keV

50.0 %
1.6 kev
0'11
1.5 keV

0.20
0,60 keV

Eff.

0.4329E400
0.5627ED00
0,6159E400
0.15834E+00
0.5374Ei00
0. 5 04sEl00

AM 241

AM 243

LE 75
£E2-



r. Ii[ENT FIE IG1CFCU I I

UC1/G0 DLLe I014.
n n )ite. E r

0.160E-05 +/ 0.562E-06 101
0.190E-05 35.60 0.12 25.1

0,349E-Qt +/- 0.334E-06 1.00
24___ - 66.00 0,77 39.3

0,434E-04 +/- 0.121E-05 1,00
0, 46E-04 59,00 32.67 2.7
0.439E-04 17.30 9.06 6.4

MPL
Del ta-E

0.4

-0.1

1,0
0.9

*444 MDL TA!LLE '**#

001/GM 52C1n 2:9t.

Abundarce(% M)ftu M % Epr Delt-E
1.00

20.121E-04 7.50 1,02

1.00
W016E-04 6.30 1 .97

4 4f4 UNIENTIFIEl! 6E6K x44n

RAte I Err, Enerl WO1 I Eon, EnerP

1,7 22,5 960 211 1612

AM 241 ?

23 213 ?
7; .7

121,1

I 129

RB 125
176.3

31.3

Rate Err,

slot --
HT4500

383
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PEAK SEARCH PARAMETERS

Sr ctru L7cl; F726
Swrli C Untinr Date

c Cllectioni Dote
Pccav Time
oolive Timw
vce.Click Time
ppadtimv
sole Mays
EffCorr.Factor

-.irn sh;p File N me:
E~icencuFile MIame;

Isotopc File Np ,e;

SE6.COMP118
1-MAR-90
1-MAR-90
0. Davs

7"0. SEc.
3003. Sec ,

0.1 74
1.000 GM
1.000

JIM
WEM01
WIM01

02 07: 55
02:07:00

0,015 Hrs.

Mcm.Group 10p
Search Ronle 25 - 200 k'.V
Ma. X Error 50.0 %
Filter Width 1.6 keV
Multi,-let Net.Fcctor 0.1
Man. Delta-E 1.5 key
peV/Ch. 0.20
Zero Offset 0.60 keV

H2 SHP FILE 5/13/P6
H2 EFF TAPLE 5/13/26
H-2 DET. ISOTOPE FILE

'ft1' rEOK SEAF:CH TAFLF AJi:**

No, 0E. re r T ner1Av Net Cnts,
(key) (Qrv'

3A -It
'A.. R
3.3

74.2

120,5
135.4

4

5
6
7

29.3
34.1

74.6
96,1
120. 1
13L,0

2 966.
589 1
51, .

35,
157,
507,
1695.

Bind, % Err,

64.,
642,

130,.

179.
210.

2.1
6.2
7,4

43.6
13.5
5.6
2.7

386

Eff.FWHM
(key)

1.375
1,375
1,373
1.367
1. 366
1.366
1.367

0.0000E+00
0,4501E+00
0.5054E400
0.6157E400
0.532E+00
0.5376E+00
0.5048E+00

I 129
AM 243

SE 75
SE 75

0195-90 03:02;07

,;P PLE PAi,-AMETERS



P44 IDENTIFIED ISOTOPES *f-

Nulide
Ener a

UCI/GM Decav Carp.
Aburdarce(%) Vcte(CP )

I 129 ? 0.O1E-03 t/- O.SYAE-05
39.6 0.121E-03 7.50

AM 243 ? 0,770E-06 +/- 0.336E-06
74.7 0.770E-06 66,00

SE A5
116,0
121,1

0.50BE-04 +/- 0.122E-05
0.513E-04 59,00
0.491E-04 17.30

1.00

1.00

Err Delta-E

) , q 0.4

0.69 43.6 0.1

33,90 2.7 1.0
10.14 5.6 1.0

090: MVL TAbLE 44W

Djcas Corr.
Abundance(X) Rate(CPM)

1.00

%hPC
2 Err Delta-E

6.80 K 0.94

*4u UNIDENTIFIED PEAKS 04P

Eroerk Rate ' Err. Energs Rate % Err. Enerav Rate 2 Err.

29.3 59,33 2.1 34.1 11.77 6,2 96.1 3.14 13.5

387

UCI/G 0I2 11
Ene raa

A 241!
59.5

6 125
17613



Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Carberra Jupiter

PROCEDURE/REv LA-933-141/G-1

TECHNOLOGIST R. Hale

DATE March 09, 1990

TEMPERATURE 23 C

STARTING TIME 0900

ENDING TIME 1500

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F1029

2 Reagent Blank F1054

3 Sample Composite 7 F0983

4 Duplicate Sample Composite 7 F0984

5 Sample Composite 14 F1007

6 Duplicate Sample Composite 14 F1008

7 Sample Composite 15 F1031

8 Duplicate sample Composite 15 F1032

9 Sample Composite 12 F1055

10 Duplicate Sample Composite 12 F1056

11 Spike Composite 12 F1057

CUSTOMER ID: 000007

Neptunium Analysis

Water Digestion

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 148B33/100 uL N/A

Spike 148B33/100 uL F1055/250 uL N/A

SST-102 Rev. I 10/2/90 Interim

388

DESCRIPTION LA1 ID

12 Final LMCS Check Std. F1053

13

14

15

16

17

18

19

20

21

L22



Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Tennelec

PROCEDURE/REV LA-220-101/C-0

TECHNOLOGIST S. C. Lai

DATE June 14, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1450

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0981

2 Reagent Blank F0982

3 Sample Composite 7 F0983

4 Duplicate Sample Composite 7 F0984

5 Spike Composite 7 F0985

6 Final LMCS Check Std. F0986

7

8

9

10

CUSTOMER ID: 000007

Strontium 89/90 Analysis

Water Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 18B46/1.0 mL N/A

Spike 18146/1.0 mL F0983/250 uL N/A

SST-102 Rev. I 10/2/90 Interim
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS:

DETECTOR No.

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:

SrY-90
10590

5
22

10

USING PROCEDURE LQ-508-002

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

13977

16309

HD 0 = 09/25/44

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

84795
107308
208878

62088
102092
192834

84166
108714
200713

62802
101782
198242

84768
109687
210979

61690
101676
197051

83389
109090
211700

63053
101546
195835

Single Shell Tank

Calibration Record

ANALYTE: SRY 90

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #10 PROPERTY NUMBER: WA38316

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: May 21, 1989

CALIBRATION STANDARD ID: 48B16T, 48B16U, 48B16TV, 48B16G, 48B16J, 48B16L

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
ST-103 Rev. (Draft) 9/15/90 Short Interim

SIZE DATESTANDARD
ID

48B168
48B16D
48B16E

48B16G
48B16J
48B16L

1
1
1

2
2
2

05/21/89
05/21/89
05/21/89

05/21/89
05/21/89
05/21/89

390
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Beckman

PROCEDURE/REV LA-438-101/C-2

TECHNOLOGIST S. Lai

DATE March 09, 1990

TEMPERATURE 24 C

STARTING TIME 0800

ENDING TIME 1500

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Sid. F0981

2 Reagent Blank F0982

3 Sample Composite 7 F0983

4 Duplicate Sample Composite 7 F0984

5 Spike Composite 7 F0985

6 Final LMCS Check Std. F0986

7

8 _____

9

10

11

CUSTOMER ID: 000007

Technetium 99

Water Digestion

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 68639/250 uL 20 mL

Spike 68B39/250 uL F0983/1.0 mL 20 mL

SST-102 Rev. I 10/2/90 Interim

392

DESCRIPTION LAB ID

12

13

14

15

16

17

10

19

20

21

?2



'i Se Sh e T ankTIg rtion cord

ANALYTE: TC 99
PROCEDURE: LA-508-121 REVISION: A-0
INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801
DATE: September 02, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: See attached calibration sheets.

TYPE OF CALIBRATION: Quench Curve

COMMENTS: Quench Curve

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Beckman

PROCEDURE/REv LA-218-113/A-1

TECHNOLOGIST M. Lavarias

DATE March 29, 1990

TEMPERATURE 100 C

STARTING TIME March 26, 1990

ENDING TIME March 28, 1990

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0981

2 Reagent Blank F0982

3 Sample Composite 7 F0983

4 Duplicate Sample Composite 7 F0984

5 Spike Composite 7 F0985

6 Final LMCS Check Std. F0986

7

8

9

10

-I1-

CUSTOMER ID: 000007

Tritium Analysis

Water Digestion

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIOUOT VOL. & ALIQUOT VOL. OF STD .

LMCS Check Std. 140B44/1.0 mL 20 mL

Spike 140B44/1.0 mL F0983/2.0 mL 20 mL

SST-102 Rev. I 10/2/90 Interim
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DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21
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0'ge She Tank
ration Kecord

ANALYTE: H-3

PROCEDURE: LA-508-121 REVISION: A-0

INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A Jones PAYROLL NUMBER: 65801

DATE: September 20, 1988

CALIBRATION STANDARD ID: Packard 6008501 #54

ANALYTE CONCENTRATION: (See Attached)

TYPE OF CALIBRATION:

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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AI

USER: 1 ID:H-3 TRITIUM PRESET TIME: 10.0:! MON 19 SEP 19B0 14:37
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N', RS232:N
Hf: 3(AC: Y QCF: N RCM: Y 2 PHASE MONI:TOR: Y POST CHK: N VI(AL:G VOLUME: 1
REM-TIME: 0. 10 INT: 999.95
CHANM'EL 1-LL: 0 UL: 400 2SIGMA: 0.10 MiG SUB: 0.00 BKG 2IG: 0.00 LER:

SINGLE LABEL DPM
JN\!OWN ID:I-3 TRITIUM

UNKNOWN NORM FACTOR I 01: 0 , 1. 0000
UNKNOWN UNITS ISOR:DPM
UNKNOWN HALF L IFE CORRECT ION N
INDIVIDUAL LNKNOWN NORM FACTORS:N
STANDARD iD: PACKARD 6008501 054
HALF L IFE (DAYS) ISO1: 4503. 000
STANDARD DPII I501: 260100. 0

UNKNI:LWN REPLICATES: 1
)

BACKGROUND UENCH CURVES: Y

A

SAM POS CH CPM 2SIGX TIME EL TIME AVG HO4 RCMX 2P

DI * . i 2a.10 11.93 10.00
i:: U5. SNC C a

RAKIGRDLJND MUENCH CURVES: CONSTANT

11.04 55.( C
I

CHANNEL I

QUENCH CURVE COEFFICIENTS
A : 28. 1000 : 0.00000000 C: 0. 00000000 Q0: . 00000000000

BACI:GROUND QUENCH CURVE CORRELATION TABLE

MEASURED
CPM.

28. 10

CALCULATED
CPM.

28. 10

BACKGROUND QUENCH LIMITS
TOTAL OUENCH LIMITS

LOW: 0. 000
LOW: 0. 000

HIGH:1000.
H I GH: 1000.

SAM POE CH CPM 2SIG% TIME

A *-- 3 1 140243.70 0.16 10.00
: . a-5, -5
IS01 %EFF CH1:64.75

3 7 - 4 1 142510.20 0.17 10.00
: 1., I4., 17
1201 "4EFF CH1:62.25

'7 7- 5 1 127749. 40 0. 12 10. 00
-1:47, 414, 417

1:'f1 ZEFF CH1:55. C

4m

EL TIME AVG H#O

22.72 -5. 0

34.25 1i.

45. 75 43.. 3

RCM% 2P

(. 00

0.0(-)

0. 00

U. 61.

H t

1 55,. 0

F'ERCENT
DI FF. FLAG

0.00

PAGE: 1

11 -= 6-12- -'&C



SAM POS CH CPM 25IG% TIME EL TIME AVG IHft RCM% 2P

1 4 **- 6 1 111t47.00 0.19
HIt: 76, 76. 76

I901 /.EFF CH1:4G.54

S5 * 7 1 9503. 30 0.20
Hit: 105., 106, 105

IS01 %EFF CH1:41..62

S6 **- 8 1 77574.80 0.23
HIt-: 1.35, 176, 175

ISO1 %EFF CH1:33.88

S7 **- 9 1 57990. 70 0.26
Hit: 173., 172, 174

IS01 XEFF CH1:25.32

FOWERFAIL RECOVERY

So **-10 1 41706.70 0.31
Hit: 207, 207, 208

ISO1 %EFF CI-1:10.24

S9 **-11 1 34400.70 0.34
Hi: 223., 220, 222

ISO1 %EFF CH1:15.02

910 **-12 1 23670.80 0.41
Hit: 252, 253, 251

ISO1 %EFF CH 1:: 10. :2

10.00

10. 00

10. 00

IC.

57.17 76.0

68.56 105.73

79.68 135.3

91.13 177.u

MON 19 SEP 1989 16:16

10.00 109.66 207.3

10.00 120.86 221.7

14).0 () 132.04 252.0

ISOTOPE 1 QUENCH STANI'IDARDS

STANDARD

1

4i

6
7
8
9

10

HU

76. C10
t1.)5. :7
135.3
173. (:4
207. 3
221. 7
252. 0

%EFF
CH 1.

4. 75

55. 0, C
49. 54
41. 1

15. 02
10. =

DUENCH LIMITS
PnrF: 7

LOW: 0. 000

=f2

PAF 7

0.00

0. 00

0.. 00

0 . 0 (-

0.00

0. o

0.01

FRR

-,



Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Perkin-Elmer

PROCEDURE/REV LA-355-131/A-2

TECHNOLOGIST S. Riel

DATE April 10, 1990

TEMPERATURE 70 F

STARTING TIME 0930

ENDING TIME 0950

CHEMIST R. K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0981

2 Reagent Blank F0982

3 Sample Composite 7 F0983

4 Duplicate Sample Composite 7 F0984

5 Spike Composite 7 F0985

6 Final LMCS Check Std. F0986

7

8

9

10

11

CUSTOMER ID: 000007

Arsenic Analysis

Water Digestion

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

IMCS Check Std. 58C11BU/35 uL 35 mL

Spike 5BC1 1 BU/35 uL F09B3/1.0 mL 35 mL

SST-102 Rev. I 10/2/90 Interim

403

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

??2



Single Shell Tank
Calibration Record

ANALYTE: As

PROCEDURE: LA-355-131 REVISION: A-2
INSTRUMENT: Perkin-Elmer PROPERTY NUMBER: WA77479

TECHNOLOGIST: S. Riel PAYROLL NUMBER: 6C280

DATE: April 10, 1990

CALIBRATION STANDARD ID: 102C32

ANALYTE CONCENTRATION: 1.001 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 ng 4.0
25 ul 25.025 ng 56.0
50 ul 50.050 ng 100.0
75 ul 75.075 ng 141.0

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Perkin-Elmer

PROCEDURE/REV LA-325-102/A-1

TECHNOLOGIST J. Hopkins

DATE February 20, 1990

TEMPERATURE 70 F

STARTING TIME 0800

ENDING TIME 1500

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0987

2 Reagent Blank F0988

3 Sample Composite 7 F0989

4 Duplicate Sample Composite 7 F0990

5 Spike Composite 7 F0991

6 LMCS Check Std. F0957

7 Sample Composite 8 F0959

8 Duplicate Sample Composite 8 F0960

9 Spike Composite 8 F0961

10 LMCS Check Std. F0981

11 Sample Composite 7 F0983

CUSTOMER ID: 000007

Mercury Analysis by Atomic
Absorption

Manual Cold Vapor Technique

Water Digestion

DESCRIPTION LAB ID
12 Duplicate Sample Composite 7 F0984

13 Spike Composite 7 F0985

14 LMCS Check Std. F0909

15 Sample Composite 5 F0911

16 Duplicate Sample Composite 5 F0912

17 Spike Composite 5 F0913

18 Final LMCS Check Std. F0914

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 58C1 1 BN/25 uL 25 mL

Spike 5C1 1B/25 uL F0985/3.0 mL 25 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Hg

PROCEDURE: LA-325-102 REVISION: A-1
INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: J. Hopkins PAYROLL NUMBER: 6A543
DATE: February 20, 1990

CALIBRATION STANDARD ID: 102C3T

ANALYTE CONCENTRATION: 1.01 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 ng 6
10 uL 10.1 ng 42.5
20 uL 20.2 ng 79.0
40 uL 40.4 ng 145.5

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Perkin-Elmer

PROCEDURE/REV LA-365-131/A-3

TECHNOLOGIST S. Riel

DATE March 30, 1990

TEMPERATURE 70 F

STARTING TIME 1218

ENDING TIME 1330

CHEMIST R. K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0981

2 Reagent Blank F0982

3 Sample Composite 7 F0983

4 Duplicate Sample Composite 7 F0984

5 Spike Composite 7 F0985

6 Final LMCS Check Std. F0986

7

8

9

10

11

CUSTOMER ID: 000007

Selenium Analysis

Water Digestion

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 58C1 1BU/35 uL 35 mL

Spike 58C1 1 BU/35 uL F0983/1.0 mL 35 mL

SST-102 Rev. I 10/2/90 Interim

408

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22



Single Shell Tank
Calibration Record

ANALYTE: Se

PROCEDURE: LA-365-131 REVISION: A-3
INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: S. Riel PAYROLL NUMBER: 6C280

DATE: March 30, 1990

CALIBRATION STANDARD ID: 102C3Z

ANALYTE CONCENTRATION: 1.001 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 4.5
25 uL 25.025 ng 26.0
50 uL 50.050 ng 43.0
75 uL 75.075 ng 68.5

COMMENTS:

SST-103 Rev. B 9/27/90 Interim
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ACID DIGESTION TEST RESULTS
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Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

Acid Digestion
Units For Samples Are Wet Weight

241-U-110
7
F0971
Core Composite 7

Check
Standard

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:
Selenium

N/A
N/A

F0951
99.13%

F0987
103.73%

F0987

Blank

F0910
N/A

F0952
3.27E-04 ug

F0988
829

F0988

ug

108.30% <5.OOE-02 ppm

Sample

F0989
13.5

F0989
3.11E-01

F0989
1.05

F0989
<3.70

Duplicate
Sample

g/L

ug/g

F0990
9.6

Spike Of
Sample

g/L

F0990
4.38E-01 ug/g

F0990
ug/g 1.53

F0990
ug/g <5.20

F0991
10.2

F0991
78.60%

F0991
ug/g 74.85%

F0991
ug/g 75.70%

g/L

Check
Standard

N/A
N/A

F0914
99.14%

F0992
103.73%

F0992
86.60%



ICP Results DATA SUMMARY

Date Analyzed:

Procedure:
Analyst:
Digestion
Procedure:

Instrument

Starting

LMCS
Standard

Aluminum 108.39%
Antimony 97.69%
Arsenic 107.97%
Barium 104.24%
Beryllium 104.81%
Bismuth 105.38%
Boron 102.18%
Cadmium 96.95%
Calcium 106.40%
Cerium 93.43%
Chromium 96.12%
Cobalt 92.80%
Copper 105.09%
Europium 102.26%
Iron 99.82%
Lead 99.01%
Lithium 106.00%
Magnesium 100.77/
Manganese 98.83%
Mercury 106.01%
Molybdenum 107.07%
Neodymium 96.75%
Nickel 97.60%
Phosphorou 100.38%
Potassium 105.61%
Samarium 105.36%
Selenium 105.73%
Silver 107.82%
Sodium 105.66%
Strontium 104.73%
Sulfur 103.26%
Tantalum 101.65%
ThalLium 107.18%
Thorium 107.93%
Tin 90.32%
Titanium 103.63%
Vanadium 107.33%
Zinc 98.13%
Zi rconium 104.32%

March 30,1990
LA-505-151/A-0

J. A. White
Acid Digestion
LA-505-159/A-0

Acid
Digest.

LMCS
Standard

Acid Digested LMCS Standard

Reagent Blank
Core 7 Composite

Duplicate of Core 7 Composite

Spike of Core 7 Composite
Acid Digested LMCS Standard

Reagent
BLANK

ppm

0.11 LT
-0.01 LT
0.01 LT
0.00
0.00 LT

93.31% 0.10 LT
87.33% 0.09
89.24% 0.01 LT
94.67% 0.06

0.07 LT
0.02
0.05

91.36% 0.01 LT
0.00 LT
0.04

87.03% 0.00 LT
0.00 LT

92.16% 0.01
0.01

-0.02 LT
94.29% 0.01 LT

0.05 LT
0.01 LT

82.18% 0.04 LT
92.54% 0.16 LT

0.09 LT
0.04 LT
0.01 LT

93.75% 0.20
92.69% 0.00

0.05
0.02 LT
0.03 LT
0.06
0.03
0.04
0.00 L T

88.12% 0.01
0.01 LT

Wet
Weight
Sample

ug/g

144784
131 LT
114
27

0 LT
8829

-35 LT
5 LT

354
272 LT
344
0 LT

290
3 LT

8568
284

-2 LT
346

2389
1032
41

102 LT
80

8209
461 LT
135 LT
706

19 LT
60976

358
159
37 LT

572
107
95

40

32

1284
61

Wet
Weight
Sample

Duplicate

ug/g

136021
667
200
43

2
12220

-77 LT
21

321
1082
443
283
299
17

9064
674
25

320
2148

647
78

685 LT
127

18341
1611
949

1041
80

83949
330
247
237

4972
2326

163
71

63

81
191

F0987
F0988
F0989
F0990
F0991
F0992

Spike
Recovery

NOT CALC.

108.37%

NOT CALC.
NOT CALC.

99.54%

116.35%

37.33%

100.49%

95.91%

106.63%

NOT CALC.
91.60%

NOT CALC.

111.12%

138.72%

99.88%
100.49%

102.01%

NOT CALC.
111.35%

25.44%
NOT CALC.

107.10%

23.70%

98.82%

101.00%

-22.30%

59.47%

LMCS
ACID

Digestion

Closing
LMCS

Standard

99.55%
104.22%
105.32%
102.72%
98.80%

84.93% 100.81%
77.82% 101.84%
82.37% 103.22%
101.86% 105.14%

98.38%

102.09%
94.00%

88.05% 103.47%

91.61%

104.61%
79.07% 101.31%

101.03%
83.77% 105.92%

103.60%
105.82%

82.93% 102.04%

100.82%

104.23%
73.22% 95.83%
83.49% 105.90%

97.97%
100.93%

100.81%
81.89% 104.06%
82.07% 104.36%

97.44%
98.76%
100.53%

99.02%
99.28%

95.32%

100.33%
80.51% 103.22%

96.86%

LT: Less Than

NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits
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Single Shell Tank Project

Tank:
Core:
Segment:
Customer ID:

Acid Digestion
Results On The Laboratory Digestion

241-U-110
7
F0971
Core Composite 7

Check
Standard

Laboratory ID:
Acid Digestion

Laboratory ID:
Arsenic

Laboratory ID:
Mercury

Laboratory ID:

N/A
N/A

F0951
99.13%

F0987
103.73%

F0987
Selenium 108.30%

Blank

F0910
N/A

F0952
3.27E-04

F0988
8.29E-04

F0988
<5.OOE-02 ppm

Sample

F0989
13.5

F0989
ug 4.20E-03

F0989
ug 1.42E-02

Duplicate
Sample

g/L

ppm

ppm

F0989
<5.OOE-02 ppm

F0990
9.6 g/L

F0990
4.20E-03 ppm

F0990
1.47E-02 ppm

F0990
<5.OOE-02 ppm

Spike Of
Sample

g/L
F0991
10.2

F0991
78.60%

F0991
74.85%

F0991
75.70%

Check
Standard

N/A
N/A

F0914
99.14%

F0957
90.69%

F0992
86.60%



Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT N/A

PROCEDURE/REV LA-505-159/A-0

TECHNOLOGIST D. M. Southwick

DATE Feb. 13, 1990

TEMPERATURE 72 F

STARTING TIME 0740

ENDING TIME 1400

CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Reagent Blank F0910

2 Sample Composite 5 F0911

3 Duplicate Sample Composite 5 F0912

4 Sample Composite 7 F0989

5 Duplicate Sample Composite 7 F0990

6 Spike Composite 7 F0991

7

8

9

10

11

CUSTOMER ID: 000007

Acid Digestion

Note: Sample is not spiked

prior to digestion. This

procedure provides a sample to

be spiked later with the

appropriate element.

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL . & ALOT.VOL. OF STD .

N/A

Spike (See Note)

SST-102 Rev. G 9/21/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT WB39939

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE March 30, 1990

TEMPERATURE N/A

STARTING TIME 1003

ENDING TIME 1515

CHEMIST S. A. Jones

DESCRIPTION LAB ID

1 Reagent Blank N/A

2 Acid Digested Std. F0987

3 Reagent Blank F0988

4 Sample Composite 7 F0989

5 Duplicate Sample Composite 7 F0990

6 Spike Composite 7 F0991

7 Acid Digested Std. F0922

8 LMCS Check Std. N/A

9

10

11-

CUSTOMER ID: 000007

Acid Digestion

ICP

No inter-element corrections
were performed on this data.

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

Digested Std. 103C15D/5.O mL 104C15B/5.0 mL 50.0 mL

Spike 103C15D/O.5 mL 104C15B/0.5 mL F0991/.5082 g 50.0 mL

LMCS Check Std. 78C11F/3.0 mL 82B38C/3.0 mL 77C11F/3.0 mL 3.0 mL

SST-102 Rev. I 10/2/90 Interim

417

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22?E7



ICP Results RAW DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:
Digestion

Procedure:

Instrument

Starting
LMCS

Standard

Aluminum
Antimony

Arsenic
Barium
Beryl I ium
Bismuth
Boron
Cadmium
Cal ci 

Cerium
Chromi um

CobaLt
Copper

Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese

Mercury

Molybdenum
Neodymium

Nickel

Phosphorou
Potassium
Samarium

Selenium
Silicon

Silver

Sodium
Strontium

Sulfur

Tantalum
Thallium

Thorium
Tin
Titanium

Tungsten

Uranium

Vanadium

Zinc

Zirconium

108.39%
97.69%

107.97%
104.24%
104.81%
105.38%
102.18%
96.95%

106.40%
93.43%
96.12%
92.80%

105.09%
102.26%
99.82%
97.13%
99.01%

106.00%
100.77%
98.83%

106.01%
107.07%
96.75%
97.60%

100.38%
105.61%
105.36%
105.73%
87.86% #

107.82%
105.66%
104.73%
103.26%
101.65%
107.18%
107.93%
90.32%

103.63%
88.98% #

112.36% #
107.33%
98.13%

104.32%

March 30,1990
LA-505-151/A-0

J. A. White
Acid Digestion

LA-505-159/A-0

Acid
Digest.

LMCS
Standard

Acid Digested LMCS Standard

Reagent Blank
Core 7 Composite

Duplicate of Core 7 Composite

Spike of Core 7 Composite
Acid Digested LMCS Standard

Reagent
BLANK

ppm

0.11 LT
-0.01 LT
0.01 LT
0.00
0.00 LT

93.31% 0.10 LT
87.33% 0.09
89.24% 0.01 LT
94.67% 0.06

0.07 LT
0.02
0.05

91.36% 0.01 LT
0.00 LT
0.04

84.20% 0.00 LT
87.03% 0.00 LT

0.00 LT
92.16% 0.01

0.01
-0.02 LT

94.29% 0.01 LT
0.05 LT
0.01 LT

82.18% 0.04 LT
92.54% 0.16 LT

0.09 LT
0.04 LT

59.72% 0.13
0.01 LT

93.75% 0.20
92.69% 0.00

0.05
0.02 LT
0.03 LT
0.06
0.03
0.04
0.01 LT
0.51 LT
0.00 LT

88.12% 0.01
0.01 LT

Wet
Weight
Sample

ug/g

144784
131 LT
114
27

0 LT
8829

-35 LT
5 LT

354
272 LT
344
0 LT

290
3 LT

8568
10 LT

284
-2 LT

346
2389
1032
41

102 LT
80

8209
461 LT
135 LT
706

2385
19 LT

60976
358
159
37 LT

572
107
95

40

220
6647
32

1284
61

Wet

Weight
Sample

Duplicate
ug/g

136021
667
200
43

2

12220
-77 LT
21

321
1082
443
283
299
17

9064
90

674
25

320
2148

647
78

685 LT
127

18341
1611
949

1041
3869
80

83949
330
247
237

4972
2326

163
71

344
10460

63
81

191

F0987
F0988
F0989
F0990
F0991

F0992

Spike
Recovery

NOT CALC.

108.37%

NOT CALC.

NOT CALC.
99.54%

116.35%
37.33%

100.49%

95.91%

106.63%

NOT CALC.

95.45%

91.60%

NOT CALC.

111.12%
138.72%

99.88%

100.49%

102.01%
NOT CALC.

111.35%

19.55%
25.44%

NOT CALC.
107.10%

23.70%

98.82%

101.00%

-22.30%

59.47%

LMCS
ACID

Digestion

Closing
LMCS

Standard

99.55%

104.22%
105.32%
102.72%
98.80%

84.93% 100.81%
77.82% 101.84%
82.37% 103.22%
101.86% 105.14%

98.38%

102.09%

94.00%
88.05% 103.47%

91.61%
104.61%

75.68% 87.95% #
79.07% 101.31%

101.03%
83.77% 105.92%

103.60%

105.82%
82.93% 102.04%

100.82%

104.23%
73.22% 95.83%
83.49% 105.90%

97.97%
100.93%

49.87% 83.03% #
100.81%

81.89% 104.06%
82.07% 104.36%

97.44%

98.76%

100.53%
99.02%

99.28%

95.32%
86.08% #

105.81%

100.33%
80.51% 103.22%

96.86%

Less Than

Not Calibrated
CALC: Not Calculated

# Instrument Standards outside Control Limits
418

LT:

NC:
NOT



ICP Results RAW DATA

0.01350 g/mL Digestion
0.6748 g Weight
50.00 mL Volume
Sample Sample Sample

Duplicate
Dilution Dilution Dilution

Two
ppm

1954.00
4.71
1.92
0.53
0.10

119.15
-0.99
0.12
4.77

21.47
4.64
2.94
4.11
0.15

115.63
0.81
9.22

-0.06
4.67

32.24
13.93
0.80
5.83
1.52

110.79
15.27
8.01

12.06
28.94

0.66
822.93

4.84
8.42
1.79

13.42
6.00
1.57
0.75
3.86

129.19
0.67

17.33
1.01

One

ppm
Three

ppm

1941.20
1.76 LT
1.53
0.36
0.00 LT

117.46
-0.47 LT
0.07 LT
3.68
3.68 LT
4.35
0.00 LT
3.91
0.04 LT

113.17
0.14 LT
3.83

-0.03 LT
4.06

34.36
1.83
0.55
1.38 LT
1.07

105.30
6.23 LT
1.83 LT
9.52

32.19
0.25 LT

800.71
4.64
2.14
0.49 LT
7.71
1.45
1.29
0.54
2.97

89.71
0.43
0.96
0.82

Aluminum
Antimony
Arsenic
Bar i Lim

Beryl L ium
Bismuth
Boron
Cadmiium
Cal ci ium
Cer i um
Chromi um
Cobalt
Copper

Europium
Iron
Lanthanum
Lead

Lithium
Magnes ium
Manganese
Mercury

Molybdenum
Neodymium
Nickel

Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
ThaIlium
Thorium
Tin
Titanium

Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution

Factor

0.00955 g/mL
0.4775 g
50.00 mL

Sample
Duplicate Dup
Dilution Di

Two

ppm

1299.00
13.20
4.02
0.93
0.08

116.70
-3.05
0.45
3.06

28.37
4.23

10.90
3.79
0.50

86.56
2.11
7.90
0.71
3.06

20.51
6.18
1.49

22.41
2.30

175.16
40.01
28.98
17.70
36.95

2.31
801.71

3.15
2.95
6.73

47.48
22.22
2.64
1.38
4.99

225.17
1.89
0.94
4.21

Sample
licate
lution

One

ppm

Digestion
Weight
Volume

Spike of
Sample

Dilution
Three

ppm

1288.90
6.37
1.91
0.42
0.02

127.58
-0.74 LT
0.21
2.49

10.34
3.35
2.70
2.86
0.16

86.02
0.86
6.43
0.24
2.98

20.34
1.14
0.74
6.55 LT
1.21

176.15
15.38
9.07
9.94

34.97
0.76

778.26
2.89
2.36
2.27

14.87
6.71
1.56
0.68
3.28

99.90
0.60
0.77
1.82

1.00 101.00 21.00

0.01016 g
0.5082 g
50.00 m

Spike of
Sample

Dilution
Two

ppm

1580.70
13.67
1.92

11.11
0.00

138.46
4.45

10.01
15.23
9.09

13.55
10.48
13.99
0.13

118.26
10.14
12.51
10.90
14.63
38.15

1.52
10.40
11.98
11.52
62.22
17.87
4.84

12.49
16.42
7.27

593.34
14.35
1.82
2.16
8.53
3.57

10.95
10.51
2.84

99.08
0.61

10.82
2.90

1.00 101.00 21.00

Page 2 of 4

101.00 21.00

420

/mL

L

Spike of

Sample
Dilution

One

ppm

1568.60
12.15
1.91

10.74
0.01 LT

137.27
8.59

12.42
14.19
3.73 LT

13.62
9.59

13.61
0.07 LT

116.43
9.65

12.05
10.83
14.43
37.26
0.74

10.06
11.09
11.01
62.11
15.82
2.16 LT

12.06
26.20
2.73

577.12
13.89
2.14
2.73
9.29
1.89

10.85
10.27
3.03

79.36
0.48

10.89
6.55



ICP Results RAW DATA

Date Analyzed:
Procedure:

Analyst:

Digestion
Procedure:

March 30,1990

LA-505-151/A-0

J. A. White
Acid Digestion

LA-505-159/A-0

Acid Digested LMCS Standard

Reagent Blank
Core 7 Composite

Duplicate of Core 7 Composite

Spike of Core 7 Composite
Acid Digested LMCS Standard

SST-1 SST-2

Aluminum
Antimony

Arsenic
Barium

BeryLlium
Bismuth
Boron
Cadmi im
Ca Lci i um
Cerium
Chromium

Cobalt

Copper

Europium
Iron
Lanthanum
Lead
Lithium

Magnesium
Manganese
Mercury

Molybdenum
Neodymium

Nickel

Phosphorous
Potassium
Samarium
SeLenium

Silicon
Silver

Sodium

Strontium
Sulfur

TantaLum

ThaI Ium
Thorium
Tin
Titanium

Tungsten
Urani um
Vanadium

Zinc

Zirconium

Dilution

Factor

419

9.77

10.42

10.22
9.70

10.64
9.34
9.61
9.28

10.51

9.98

10.60
10.08
9.88

9.68
9.76

26.40

26.41
10.47

45.16

9.81

1.00

52.80

10.23

48.66
49.60

10.54

10.78

54.07

56.29

1.00

Starting

LMCS Standard
Instrument Recovery
Standard

ppm %

SST-3

54.19 108.39%

97.69%
53.99 107.97%

104.24%
10.48 104.81%

105.38%

102.18%
96.95%

106.40%

93.43%

96.12%

92.80%

105.09%

102.26%

99.82%
97.13%

99.01%

106.00%

100.77%
98.83%

26.50 106.01%

53.54 107.07%

96.75%

97.60%
50.19 100.38%

105.61%
105.36%

52.86 105.73%
43.93 87.86% #

107.82%
105.66%

104.73%
51.63 103.26%

50.82 101.65%
53.59 107.18%

107.93%
90.32%

51.82 103.63%
22.25 88.98% #

112.36% #
10.73 107.33%

98.13%

52.16 104.32%

1.00

LMCS
Acid

Digestion
Standard

ppm

9.33
8.73
8.92
9.47

9.14

8.42
8.70

9.22

9.41

8.22
9.25

5.97
7.45
9.38
9.27

8.81

10.00

Acid

Digestion
Standard

Recovery

Reagent
Blank

ppM

0.11 LT
-0.01 LT
0.01 LT
0.00
0.00 LT

93.31% 0.10 LT
87.33% 0.09
89.24% 0.01 LT
94.67% 0.06

0.07 LT
0.02
0.05

91.36% 0.01 LT
0.00 LT
0.04

84.20% 0.00 LT
87.03% 0.00 LT

0.00 LT
92.16% 0.01

0.01
-0.02 LT

94.29% 0.01 LT
0.05 LT
0.01 LT

82.18% 0.04 LT
92.54% 0.16 LT

0.09 LT
0.04 LT

59.72% 0.13
0.01 LT

93.75% 0.20
92.69% 0.00

0.05
0.02 LT
0.03 LT
0.06
0.03
0.04
0.01 LT
0.51 LT
0.00 LT

88.12% 0.01
0.01 LT

1.00

Page 1 of 4

F0987
F0988
F0989
F0990
F0991
F0992

Digestion
Weight
Volume

Sample

Di Lution
Three

ppm

1.00



ICP Results RAW DATA

Spike Standard
Recovery LMCS

Acid

Digestion
% ppm

Acid
Digestion
Standard
Recovery

Ending
LMCS

Standard
Standard
Recovery

%

SST-1 SST-2 SST-3

10.42

10.27

84.93%
77.82% 10.18
82.37% 10.32
101.86% 10.51

9.84
10.21
9.40

88.05% 10.35

10.46
75.68%
79.07%

10.10
83.77% 10.59

10.36

82.93%

73.22%
83.49%

49.87%

50.51

9.16

44.06
50.76

10.08
10.42

26.47

Aluminum
Antimony
Arsenic
Barium
BeryL I ium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europi um

Iron
Lanthanum
Lead
Li th i um
Magnesium
Manganese
Mercury
Molybdenum
Neodymi um
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tanta L i
Thallium
Thorium
Tin
Titanium
Tungsten

Urani tin
Vanadium
Zinc
Zi rconitum

49.64

NOT CALC.

108.37%

NOT CALC.
NOT CALC.

99.54%
116.35%
37.33%
100.49%

95.91%
106.63%

NOT CALC.

95.45%
91.60%

NOT CALC.
111.12%

138.72%

99.88%
100.49%

102.01%
NOT CALC.

111.35%

19.55%
25.44%

NOT CALC.
107.10%

49.61

53.01

80.51% 10.32

1.00 1.00

49.77 99.55%
104.22%

52.66 105.32%
102.72%

9.88 98.80%
100.81%
101.84%
103.22%
105.14%
98.38%

102.09%
94.00%

103.47%
91.61%

104.61%
87.95% #

101.31%
101.03%
105.92%
103.60%

26.45 105.82%
51.02 102.04%

100.82%
104.23%

47.92 95.83%
105.90%
97.97%

50.47 100.93%
41.52 83.03% #

100.81%
104.06%
104.36%

48.72 97.44%
49.38 98.76%
50.27 100.53%

99.02%
99.28%

47.66 95.32%
21.52 86.08% #

105.81%
10.03 100.33%

103.22%
48.43 96.86%

1.00

Page 3 of 4

Spike
Standard

LMCS

81.89% 26.02
82.07% 10.44

8.49
7.78
8.24

10.19

8.81

7.57
7.91

8.38

8.28

7.32
8.35

4.99
2.45
8.19
8.21

9.80

10.08

23.70%

98.82%
101.00%

-22.30%
59.47%

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

Dilution
Factor

8.05

10.00

421



ICP Results RAW DATA
Page 4 of 4

ACID ACID
DIGESTION DIGEST.

Spike LMCS LMCS LMCS LMCS
Standard Standards Standard STANDARD

ID Values IDs VALUES IDs
Book Book Book

# ppm # ppm #
103C15D SST-1 SST-2 SST-3 78C11F in 103C15D
104C15B 82B38C Sample 104C15B

77C11F
ALuminum 50.00 100.00
Antimony 10.00
Arsenic 50.00
Barium 10.00 100.00
BerylLium 10.00
Bismuth 50.10 100.00
Boron 10.00 100.00
Cadmiium 10.00 100.00
Calcium 10.00 100.00
Cerium 10.00 100.00
Chromium 10.00 100.90
Cobalt 10.00 100.00
Copper 10.00 100.00
Europium 10.00
Iron 10.00 100.00
Lanthanum 50.10 100.00
Lead 50.10 100.00
Lithium 10.00 100.00
Magnesium 10.00 100.00
Manganese 10.00 100.00
Mercury 25.00
Molybdenum 50.00 99.80
Neodymium 10.00 100.00
Nickel 10.00 100.00
Phosphorous 50.00 100.00
Potassium 25.00 100.00
Samarium 10.00
SeLenium 50.00
Silicon 50.00 100.00
Silver 10.00
Sodium 25.00 100.00
Strontium 10.00 100.00
Sulfur 50.00
Tantalum 50.00 99.50
Thallium 50.00
Thorium 50.10
Tin 50.00 100.00
Titanium 50.00 100.10
Tungsten 25.00
Uranium 50.10
Vanadium 10.00
Zinc 10.00 100.00
Zirconium 50.00 99.80

Dilution 10.00
Factor

/A92



ICP Calibration Report

Procedure: LA-505-151
Instrument: WB39939
Technologist: J. A. White
Date: March 30, 1990

Revision: A-0

Time: 10:03

Calibration Standards for ICP Program "SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

423

Element



SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO 3 10,000 ppm in 5% HNO3 Lot# 14394A
K KNO 10,000 ppm in 5% HNO Lot# 14379A
Na NaC3  10,000 ppm in 5% HN3 3 Lot# 14400A

200 mL of stanaard made by combining 25 mL HCl/HNO3 mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A

SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H 3 BO 3 10,000 ppm in 1% NH OH Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO Lot# 8-656S
Mo Mo 10,000 ppm in 5% HC Lot# 9-159T
P P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
S (NH )2 SO 4 in H 20 Lot# 9-231M
Ta TaC15 10,000 ppm in 5% HCl/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO Lot# 8-685L
Zr ZrCl O 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3
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out.

Co ndJit ion Vnlue

VACUUM
S PTEMP
MAINS
-1000V

CTEMP

+ 1 2V
- .1,v

+24V

-1 00V

+15 VSO
-1 5VSQ

min

> 72.75
30.60
233.7
-1004
24.75
5.155
12.15
-12.2
23.14
-100
5.155
15.14
-15.2

7.000
37.00
220.0
-1010
19.00
4.750
11.70
-12.3
22.50
-101
4 . 750
14.70
-15.3

Position Calibration in Progress
GLIT PM ALPHA BETA
POS'N SLIT SLIT

Previous -data
INSTR 0.00000 586.595 1.00092 0.16992
Current -data :
fNSTR 0.00000 587.348 1.0010G -0.6934
START THE PLASMA NOW, PLEASE.30-Mhr-90

ALPHA BETA ALPHA BETA
LAHBDAl LAMDDAl LAMBDA2 LAMBDA2

1.00009 -0.0704 0.00000 0.00000

1.00008 -0.0604 0.00000 0.00000
10:10:38

I
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/ Max

/
/
/
/
/
/
/
/
/
/
/
/I
/

50.00
39.00
247.0
-990
35.00

5.250
12.30
-11.7
26.50
-99.0
5.2b0
15.30
-14.7



ICP Calibration - March 30, 1990

Sample name
Programme

NAME

AL
S
AS
DA
BE
91
c IB
Cl'
CA
c 0
CT
CO
Cu
EtU
F E
LA
P B
L I
MG
MN
HG
MO
N P
NI
P
K
SM
SE
SI
AG
NA
SR
S
TA
TL
T H
SN
TI
w
W 1
VI
ZN
ZR

Sample name
Programme

NAME

LI
K
NA

: SSTO
: SST

MV INT

1.09
0.33
0.67
1.71
0.49
2.40
2.20
1.46
0.33
2.39
0.76
0.20
1.53
1.79
0.89
0.27
0.23
2.01
0.29
0.52
2.70
1.14
2.60
2.07
0.79
1.66
2.27
1.09
1.71
6.48
2.34
1.99
0.50
3.17
1.02
0.60
0.93
1.95
0.86
2.21
2.22
1.87
2.73

SST1
SST

MV INT

749.07
15.88
79.69

30-Mar-90 12:44:35

R SD

1.52
1.09
1.13
0.86
1.53
0.36
0.67
1.15
0.63
1.15
3.19
0.51
0.92
0.93
1.99
0.78
0.87
1.01
1.12
0.44
1.70
0.95
1.55
1.04
3.93
1.00
0.92
1.56
0.G
1.01
0.91
0.73
2.73

70.53
0.93
1.17
0.73
0.80
1.93
1.00
0.26
0.59
0. 6I

30-Mar-90 12:48:44

RS Li

0.95
0.65
0.85

Sample name
Programme

: SST2
:SST

* sST30-Mar-90 12:50:46

426
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1

NAME

BA
BE
C11
CA
CR
Co
Cu
FE
MG
MN
NI
A r!
s1R
VI
ZN

MV INT

436.89
611.72
320.42
626.29

78.03
1.80

143.92
169.26
503.57
348.34
176.23
599.04
752.23
240.51
651.68

RSD

0.15
0.31
1.02
0.06
0.69
2.35
0.03
1.19
0.59
0.70
1.11
0.30
0.11
0.39
0.61

Sample namne
Pr a 9 r .31mm e

NfME

AL

HG
mil
P
SI
S
IC)
r I
3'

*13.

SST3
SST

MV INT

26. *.
140.8 
659.60

32.78
68.98
99.01
46.71.

f .04
6 45. '/

20.0 4i

30-Mar-90 12:53:46

W5D

0.65
0.74
1.80
1.11
3.06
1.28
1.83

0.71
1.I1
0.84

30- H.3r- 0 12: 56:34

P SD

2. 68

3.06
1.19

266
2.20

30-M.ar- 90 12:59:16

0.28
*0. 24
0. 18
0 .!.,)

: RST4
SST

lME

sit
A'
i J

PH
SE H
T 1,
TH
C,
U

IS r'.3amr

hV (NT

7.47
139.03
1.22.-13

56.07
J6.33

21.36
,'30.31

14.1.9

S ST 7

Mv I0

17. 36

8.57/
3:. -I

L A
j I

427
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P r. 1 tg .m
Pr4gj4 .mme4d

A T
5B4

CR
1E

CD
CA
CE
CLI

Ct'

I.G
MO

NPl

NI'

N A

T A1

TG

SM
S I

P; 1

A

to
K 1.

N

ZN
zR

30--Mar-90 13:04:18

Pro .j :..: me : -,ST Cha riel na- m;, : Al.

1 , -. I T0:T '1.,* Int
CO

Palyrinmi i type : CC

Cl 2

I

428

.. m

SST

'V YNT RSD

1.01 1.06
0.33 1.25
0.67 0.82
I .'/2 1..24
0.50 (.. 11
2.46 1..67
3.71 4.40
1.48 1.96
0.33 1.04
).. 4 2.37
0.73 1.86
0.2 0 4. ]*9

1.55 1.1.4
1 1 .32
0.89 0.90

0 . 0.50
1 .9 F, I . 1I

0.o 9 0.72
0. b1 1 ,H1

3. 1' 2.63
1.11 .. 47
2.61 2.64
2.10 0.96
0.80 1. 3
1 .66 1 .4S

2.29 1..3

1.85 1.27

2..35 1.23
2.00 1.10
0 .51 1.79

1 . 1, 1.21
1 7 0.54

0. 4 1.6
I .%.) 1 00
0.87 1. 'G

1. ' ./7

2.24 0.61
1 .7 1 . G G
2.74 0.66



ICP Calibration - March 30, 1990
: iDI

I' - vv

i -VI

Mill Int mai lit,

0.'111/ /.240

Pr . j !mme namr, : SST

liin ilt M.ax int

LIVI 0.6400 145 .9C

Prouranie name : SST

C'tve Min Int M-vx Int

ClNV1 1 .6308 458.73

Pro'jramme nani : SST

Curv Min Tlt M.l Int

URVl Q.q7j7 642.31

Progranimp name : SST

' I v. . . 1 . , T,! l Tilt

c" T

Pr * :': tan : t ,

P : bbTI o jI . l - l vo ynomial type I CC

429

l' l

Co

Chaniel name

Co

-0.4:6925v+0v

Channel name

Co

-. 73897,01:- 01.

Channel nrilAe

Co

-0.163170C-01

C:h anne n am c,1 - ii

Co

Ch:-rien l ao.i V

CID

11.-'::- :

Cl C2

AS Polynomial type : CC

C1 C2

'0..0

BA Polynomial type : CC

Csjrve C>.- effi cIints
C1 C2

0.459594E--01

BE) Polynomial type : CC

Cuirvo ro-fficionks
CI C2

0.327213E--01

P I c ynnomia.l typoi CC

I;rl, 1: -iI' -
C1 C2

: I Pu yniol :-I typtolC

P - . a w -..I y
CI G
Ck C2

C3

C3

C3

C 3

C3
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T') -Inime name :SqT

,;rv. Min It-t Max Int

I: Vi .. 101) 37 .44I

flro ramme name SST

ri"'m nm' : ST

t rv Min Int Max Int

CRV1 2.3031 18.021

Programme name : SST

C'I I vie Mi.n it Max Tnt

CRV1 0.6967 BI.930

Pro3ramme name : SSI

Curve Min Int Max Int

C IN1 0.1859 1.8914

Programme name : SST

Curve Min Int Max Int

CRV1 I.4G81. 1151.1.1.

Chanrnel na i

CO

-0. ')24930 .- 01

Channel rami

Co

Channel name

CO

-0. 1894C +00

Channel name

CO

-0.243720C+01

: CD Polynomial typ : CC

Curet. Coeffici nts
Cl C2

'1.62'/071C-01

CA Polyna i:al. type : CC

Cl C2

SCE Polyncieial type :Cc;

Cl C2

0. 13-00E+01

CR Polynomial type CC

Curve C'eftic innts
Cl C2

0.238747E+00

CO Polynomial type CC

Curve Co-fficients

Ci C2

0.124559E+02

Channel name : CU Polynomial type : CC

Curve Coefficients
CO Cl C2

-1.217004C 00 0.140477E+00

C3

C3

C3

C3

C3

C3

430
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Programme name : SST

C ur ve

CRVl

Min Int Max Int

1.7138 763.58

Programme name : SSI

Curve Min Int Max Int

CRVl 0.8493 176.68

Programme name : SST

CUirve Min Int Max Int

CRV1 0.2540 8.9971

Programme name : SST

Curve Min Int Max Int

CRUV 0.2210 5.6133

Programme name : SST

Curve Min Int Max Int

CRV1 1.8601 786.52

Programme name : SST

Curve Min Int Max Int

CRVl 0.2742 528.75

Channel name : EU

Co

-0.49736SE-01 0.2

Channel name : FE

CO

-0.106830E+00 0.1

Polynomial type : CC

Curve Coefficients
Cl C2

75703E-01

C3

Polynomial type CC

Curve Coefficients
Cl C2

19496E+00

Channel name : LA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.64403E+O0 0.240925E+o1

Channel name : PB Polynomial type : CC

Curve Copfficients
CO Cl C2

-0.455020E+01 0.195567E+02

Channel name : LI Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.131038E+00 O.669246E-01

Channel name

CO

-0.114713E-01

MG Polynomial type : CC

Curve Coefficients
Cl C2

0.397390E-01

C3

C3

C3

C3

431
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Programme name : SSI

Curve

CRV1

Min Int Max Int

0.4877 365.76

Programme name : SST

Curve Min Int Max Int

CRVI 3.0283 692.58

Programme name : SST

Curve Min Int Max Int

CRVl 1.0900 343.12

Programme name : SST

Curve Min Int Max Int

CRV1 2.4773 20.437

Programme name : SST

Curve Min Int Max Int

CRVl 1.9931 185.04

Programme name : SST

Curve Min Int Max Int

CRVl 0.7594 72.425

Channel name

Co

-0.295164E-01

Channel name

Co

-0.242810E+00

Channel name

Co

-0.176169E+00

Channel name

CO

-0.309411E+ol

Channel name

CO

-0.240974E+00

Channel name

CO

-0.586222E+00

: MN Polynomial type : CC

Curve Coefficients
Cl C2

0.574995E-01

: HG Polynomial type : CC

Curve Coefficients
Cl C2

0.76171SE-01

: MO Polynomial type : CC

Curve Coefficients
Cl C2

0.153546E+00

: ND Polynomial type : CC

Curve Coefficients
Ci C2

0.118654E+01

: NI Polynomial type : CC

Curve Coefficients
Cl C2

0.114859E+00

FP Polynomial type : CC

Curve Coefficients
Cl C2

0.733389E+00

C3

C3

C3

C3

C3

C3
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Programme name : SST

Min Int Max Int

1.5776 16.677

Channel name : K

CO

-0.583837E+01

Polynomial type : CC

Curve Coefficients
CI C2

0.351568E+01

Programme name : SST

Curve Min Int Max Int

CRY1 2.1714 18.016

Programme name : SST

Curve Min Int Max Int

CRVl 1.0342 58.869

Programme name : SST

Curve Min Int Max Int

CRV1 1.7296 103.96

Programme name : SST

Curve Min Int Max Int

CR11 6.1889 617.44

Programme name : SST

Curve Min Int Max Int

CRV1 2.2315 B3.671

Channel name SM Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.307379E+01 0.134481E+01

Channel name SE Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.198023E+01 0.181895E+01

Channel name SI Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.936683E+00 0.514472E+00

Channel name AG Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.224055E+00 0.343923E-01

Channel name NA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.1516GE+01 0.646515E+00

Cur ve

CRYI

C3

433



ICP Calibration - March 30, 1990
I

Programme name : SST

Cur ve

CRV1

Min Int Max Int

1.9000 789.85

Channel name : SR

CO

-0.533167E-01 0.2

Polynomial type : CC

Curve Coefficients
CI C2

66583E-01

Programme name SST

Curve Min Int Max Int

CRVI 0.4829 49.050

Pro3ramme name SS.T

Curve Min Int Max Int

CRV1 1.7952 132.34

Programme name SST

Curve Min Int Max Int

CRVI 1.7790 59.142

Programme name : SST

Curve Min Int Max Int

CRVl 0.5735 22.431

Programme name : SSI

Curve Min Int Max Int

CRVL 0.8005 241.83

Channel name : S Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.550069E+00 0.10821OE401

Channel name : TA Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.761046E+00 0.402741E+00

Channel name : TL2 Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.343905E+01 0.183645E+01

Channel name TH Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.290793E+01 0.481711E+01

Channel name SN Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.367225E+00 0.435789E+00

C3

C3

C3

C3

C3

C3

434
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Programme name : SST Channel name : TI Polynomial type : CC

Curve

CRV1

Min Int Max Int

1.8633 678.02

Programme name : SST

Curve Min Int Max Int

CRV1 0.8303 79.280

Programme name : SSI

Curve Min Int Max Int

CRY1 2.1201 14.903

Programme name : SSI

Curve Min Int Max Int

CRV1 2.1251 252.54

Programme name : SST

Curve Min Int Max Int

CRVl 1.7860 684.27

Programme name : SST

Curve Min Int Max Int

CRV1 2.6071 214.82

Curve Coefficients
CO Cl C2

-0.152331E+00 0.776673E-01

Channel name W Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.585553E+00 0.669969E+00

Channel name U Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.186573E+02 0.836027E+01

Channel name VI Polynomial type : CC

Curve Coefficients
Co Ci C2

-0.187767E400 0.839368E-01

Channel name : ZN Polynomial type : CC

Curve Coefficients
Co Cl C2

-0.578637E-01 0.307785E-01

Channel name : 2R Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.679794E+00 0.247708E+00

C3

C3

C3

C3

C3

C3
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Sample name
Programme

NAME MV INT

Al 1.14
Sb 0.34
As 0.70
Ba .)1.82
Be 0.51
Ei 2.53
P 3.86
Cd 1.52
ca 0.34
Ce 2.57
Cr 0.77
Co 0.20
Cu 1.61
Eu 1.93
Fe 0.95
La 0.28
Pb 0.24
Li 2.04
Mg 0.30
Mn 0.53
H9 4.03
Mo 1.19
Nd 2.73
N:i 2.18
P 0.81
K 1.74
Sm 2.43
Se 1.13
Si 1.62
Ag 6.95
N-a 2.49
Sr 2.09
S 0.51
Ta 2.01
TI 1.99
Th 0.64
Sn 0.87
Ti 2.06
w 0.92
U 2.37
v 2.32
Zn 1.92
Zr 2.84

HND3
SST

CONCEN

0.110
0.098
0.018
0.005
0.000
0.058
0.008
0.003
0.000
0.199
0.011
0.075
0.009
0.003
0.007
0.020
0.098
0.005
0.000
0.001
0.064
0.007
0.146
0.009
0.007
0.281
0.199
0.071

-0.000
0.015
0.094
0.002
0.007
0.048
0.211
0.151
0.012
0.007
0.028
1.193
0.007
0.001
0.023

30-Mar-90 13:18:10

RSD

26.19
50.17
14.24
32.82
27.91
80.20
20.93
56.15
22.23
23.45
25.64
34.69
35.49
27.39
38.67
24.98
23.09
43.05
23.89
64.79
9.64

28.85
44.7ti
72.99
97.12
32.07
33.27
30.05

-4564.8
35.51
28.15
30.22
143.09
38.73
20.16
33.62
53.60
36.67
12.12
32.22
44.46
46.12
34.68
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Sample name
Sample code I
Sample code 2
Programme

NAME

Al
Sb
As
Ba
Be
Di
Ca
Cd

Ca

Cr
Co
Cu
Eu
Fe
La
Pb
Li
Mg
Mn
Hg
Mo
Nd
Ni
P
K
Sm
S e
Si
Ag
Na
Sr
S
Ta
Ti
Th
Sn
Ti
U
U

Zn
Zr

78C l1
SSTl
DIRECT
SST

MV INT CONCEN

1.19
1.03
0.80

228.52
0.52
2.55

195.22
156.09
333.33

9.31
37.88
0.94

76.35
2.80

84.43
0.30
0. 24

160.34
253.86
172.40

3.05
1.25

10.76
87.07
0.86
9.17
2.29
3.20
1.83
6.91

43.21
394.84

0.70
1.96
2.08
0.66

104.47
2.01
1.12
2.71
2.31

320.71
2.80

0.206
9.769
0.090

10.424
0.001
0.076
10.218
9.695

10.640
9.343
9.612
9.280

10.509
0.027
9.982
0.069
0.065
10.600
10.077
9.883

-0.011
0.016
9.675
9.760
0.048

26.402
-0.000
3.833
0.003
0.014

26.414
10.473
0.212
0.029
0.386
0.292

45.161
0.003
0.168
3.991
0.006
9.813
0.014

30-Mar-90 13:23:17

RSD

7.06
2.02
5.34
0.46

12.18
47.15
0.46
1.17
0.57
0.68
1.28
3.85
0.37
2.37
0.98
3.49

60.00
0.17
0.90
1.11

-197.06
14.54
2.54
0.95

34.51
0.45

AAAAAAA
1.27

210.19
103.56

0.33
0.47
3.35
13.99
9.01
9.08
1.05

130.01
8.94
4.93

44.85
1.13

22.83
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Sample rame
Sample code 1 :
Sample code 2 :
Pro-gramme

NAME MV INT

Al 3.27
Sb 0.36
As 2.41
B-a 2.23
Be 0.54
Bi 65.68
B 5.49
Cd 1.68
Ca 0.88
Ce 3.04
Cr 1.20
Co 0.20
Cu 3.18
Eu 372.71
re 1.42
L-a 20.46
Pb 2.77
Li 2.08
Mg 0.49
Mn 0.73
H'3 3.42
Mo 1.33
Nd 3.45
Ni 2.45
P 1.38
K 1.73
Sm 10.12
Se 1.29
Si 3.03
Aq 320.01
Na 2.60
Sr 2.39
S 0.64
Ta 2.52
T1 5.46
Th 11.83
Sn 1.08
Ti 2.64
w 0.96
U 8.97
V 5.55
Zn 2.27
Zr 3.37

82P38C
SST2
1i1R E CT
SST

CONCEN

4.230
0.425
1.257
0.024
0.001

52.797
0.095
0.013
0.018
0.035
0.120
0.079
0.230

10.226
O.062

)48.660
49.602
0.008
0.008
0.013
0.010
0.028
1.001
0.041
0.279
0.247

10.536
0.371
0.623

10.782
0.161
0.010
0.139
0.253
6.585

54.074
0.105
0.053
0.058

56.292
0.278
0.012
0.156

30-Mar-90 13:28:05

RSD

2.54
15.23
4.13
6.96

31.66
1.58
9.52
8.10
0.76
9.01
4.70

27.35
2.67
0.33
1.34
1.07
1.98

19.80
1.57
6.31

96.83
3.83
9.38

10.44
9.24

38.96
0.61
8.57
2.84
0.80

17.28
6.77
5.65
7.87
1.48
0.69
7.72
6.52

22.59
0.08
1.06
5.95
6.48
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Analysis - March 30, 1990 LMCS Check Standard

e :7?C11 r
e 1 SST3
e 3 DIRECT

SST

MV INT CONCEN

A1
Sb
As
B --a

B
Cd
Ca
C e
Cr
Co
Cu
E u
Fe
L a
Pb
Li
Mg
Mn
Hg
Mo
Nd
Ni
P
K
S.
Sm
Si
Ag
Na
Sr'
S
T.a
Ti
Th
Sn
Ti
w
U
V
2n
Zr

29.12
0.46

75.36
2.38

320.82
3.77
5.20
1.95
1.02
2.86
1.01
0.22
2.10
2.19
1.43
0.29
0.25
2.20
0.46
0.88

351.11
349.61

3.10
6.68
69.23
1.87
2.73

30.15
87.21
16.99
3.02
2.36

48.22
128.09
31.05
0.87
1.49

669.10
34.08

4.40
130.11

3.40
213.32

Sample nam
Sample cod
Sample cod
Programme

NAME

ICP

30-Mar-90 13:32:32

RSD

0.30
12.27
1.00
5.49
1.22
3.05
3.67
6.69
0.77
18.95
8.47
7.64
5.71

11.57
1.78

10.77
7.39

13.58
3.57
2.65
1.41
0.80

16.66
3.31
1.35

14.02
10.81
0.65
1.56
2.00
7.59
9.72
0.66
0.93
1.58
4.46
0.81
0.41
1.65
3.85
0.49
1.09
0.47

)54.193
1.769

53.986
0.031

10.481
1.096
0.079
0.029
0.022
0.587
0.072
0.249
0.078
0.010
0.064
0.047
0.404
0.016
0.007
0.021

26.502
)53.536

0.579
0.527

50.189
0.721
0.603

52.864
43.931
0.360
0.435
0.010

51.632
50.824
53.588

1.273
0.281

51.815
22.245
18.125
10.733
0.047

52.162
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ICP Analysis - March 30, 1990 Acid Digested LMCS Check Standard

Sample name
Sample code 1 :
Sample code 2 :
Programme

NAME MV INT

Al 1.29
Sb 0.35
As 1.06
Ba 1.99
Be 0.54
Bi 13.63
B 167.39
Cd 143.79
Ca 296.64
Ce 2.71
Cr 0.88
Co 0.20
Cu 66.58
Eu 1.96
F e 1.44
La 3.76
Pb 0.68
Li 2.08
Mg 232.20
Mn 0.98
H9 2.88
Mo 62.43
Nd 3.03
Ni 2.31
P 12.01
K 4.29
Sm 2.42
Se 1.18
Si 13.43
A3 223.15
Na 16.85
Sr 349.69
S 0.71
Ta 2.84
T1 2.05
Th 0.65
Sri 1.24
Ti 2.73
U 1.13
U 2.45
V 2.41
Zn 288.19
Zr 2.84

Sample rame
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
As
B 1

OlC11A
0 IGEST
DIRECT
SST

CONCEN

0.401
0.205
0.220
0.013
0.001
9.331
8.733
8.924
9.467
0.394
0.037
0.100
9.136
0.004
'0.065
8.420
8.703
0.008
9.216
0.027

(-0.023
9.410
0.500
0.025
8.210
9.254
0.185
0.175
5.972
7.451
9.375
9.269
0.222
0.382
0.326
0.217
0.173
D. OrO
0.174
1.842
0.015
8.812
0.024

F988
BLANK
DIRECT
SST

MV INT CONCEN

1.14
0.33
0.69
1.79

0.110
-0.005
0.010
0.004

30-Mar-90 13:38:10

RSD

3 .75
18.04
5.54
2.35
7.27
0.55
0.37
0.93
0.50

26.21
3.59

57.74
0.34
3.70
3.51
0.52
1.35
4.67
0.76
0.99

-31.07
1.00
5.69
8.6G
1.80
0.21
4.55
3.94
8.20
0.25
0.41
0.52
2.77

144.69
17.95
5.13
2. 29
1.43
1 .56
2.83

19.70
0.38
3.97

30-Mar-90 13:42:21

RSD

26.72
-2615.2

120.00
1 10. r4
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Analysis - March 30, 1990 Reaqent Blank

Sample name
Sample code 1
Sample code 2
Pr ogramme

NAME

Al
Sb
As

1'e
Bi

Cd
Ca

Cr
Co
Cu
Eu
Fe
La
Pb
Li
M9
Mrs
H
Mo
Nd
Ni
P
K
Sm
Se
Si
A,3
Na
Sr
S
T a
T I
Th
Sn
T1i
w
U
V
Zn
2r

F988
BLANK
DIRECT
SSI

MV INT CONCEN

1.14
0.33
0.69
1.79
0.50
2.58
5.34
1.55
2.21
2.48
0.80
0.20
1.60
1 .85
1.20
0.27
0.23
2.01
0.52
0.72
2.90
1.20
2.65
2.19
0.86
1.71
2.35
1.11
2.07
6.87
2.66
2.09
0.56
1.94
1.89
0.62
0.92
2.49
0.89
2.29
2.25
2.22
2.79

0.110
-0.005

0.010
0.004
0.000
0.097
0.087
0.005
0.060
0.071
0.016
0.050
0.008
0.001
0.036

-0.001
0.000
0.003
0.009
0.012

(-0.022
0.007
0.053
0.010
0.041
0.156
0.087
0.035
0.127
0.012
0.199
0.002
0.052
0.019
0.031
0.056
0.034
0.041
0.008
0.510
0.001
0.011
0.011

30-Mar-90 13:42:21

RSD

26.72
-2615.2

120.00
110.64
606.24
67.ee
50.21
49.04
57.10

285.22
10.75

203.61
90.11

241.99
43.94

-1824.8

156.49
52.80
46.06

-70.70
106.17
225.00
100.63
52.47

168.24
215.09
114.38
17.91

158.35
5.85

66.72
49.16

160.05
245.52
220.26

16.03
39.68

259.25
224.80
129.79
27.63

211.34

ICP
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ICP Analysis - March 30, 1990 Core 7 Composite Sample

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
A,

Be
Di
B
Cd
Ca
Ce
Cr
Co
Cu
Eu

La
Pb
Li
M3Mn
Hg
Mai
Nd
Ni
P
K
Sm
Se
Si
Ag
Na
Sr
S
Ta
T1
Th
Sn
Ti
w
U
V
Zn
Zr

E989
100-10
SAMPLE
SsT

MV INT CONCEN DILCI

11.20
0.35
0.74
1.99
0.53
4.09
4.18
1.59
1.93
2.77
0.97
0.20
1.95
2.03

10.97
0.28
0.24
2.11
1.53
6.89
3.68
1.27
1.80
2.38
2.46
I.82
2.56
1.21
2.57
7.36

14.97
3.91
0.62
2.09
2.19
0.66
0.93
2.19
0.98
2.60
2.55
8.90
2.94

19.543
0.168
0.049
0.013
0.001
1.358
0.025
0.007
0.048
0.467
0.062
0.095
0.057
0.006
1.204
0.024
0.130
0.010
0.049
0.367
0.037
0.019

(-0.863
0.032
1.218
0.563
0.372
0.229
0.387
0.029
8.159
0.051
0.125
0.081
0.579
0.284
0.039
0.018
0.072
3.046
0.026
0.216
0.048

1973.
16.9

4.9
1.2
0.1

137.
2.5
0.7
4.8

47.1
6.2
9.6
5.7
0.6

121.
2.4

13.1
1.0
4.9

37.0
3.7
1.9

(-87.
3.2

123.
56.8
37.5
23.1
39.1

2.9
824.

5.1
12.6

8.2
59.4
28.7

3.9
1.8
7.2

307.
2.6

21.8
4.8

30-Mar-90 13:47:30

)R RSD

9 0.47
71 17.35
89 11.90
G4 18.04
06 7.B6
14 3.69
31 13.13
28 32.69
41 1.25
93 19.33
46 7.37
45 19.92
41 8.30
33 24.07
61 1.58
33 45.09
G8 34.64
57 31.48
97 1.31
21 1.35
57 87.24
13 14.96
16 -223.93
37 16.6G
03 2.69
13 19.10
33 23.76
48 20.72
10 5.21
42 23.02
11 0.40
43 1.65
05 6.09
03 25.39
89 9.34
05 20.36
17 20.11
07 16.09
85 9.93
64 17.72
25 14.27
17 17.81
20 20.55

Dilution factor : 101.000
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ICP Analysis - March 30, 1990 Acid Blank

Sample name
Programme

NAME M

Al
Sb
As
Ba
Be
Bi
B
Cd
C a
Ce
Cr
Co
Cu
E i
Fe
La
Pb
Li
Mg
Mn
H9
Mo
Nd
Ni
P
K
Sm
Sp
Si
Ac)
Na
Sr
S
Ta
T1
Th
Sn
Ti
w
U
V
Zn
Zr

: HNO3
: SST

v INT CONCEN

1.20
0.35
0.73
1.96
0.53
2.66
3.65
1.59
0 .36
2.75
0.80
0.21
1.70
2.08
1.01
0.28
0.24
2.15
0.31
0.55
4.53
1.25
2.06
2.33
0.85
1.84
2.62
1.18
1.94
7.52
2.60
2.19
0.53
2.13
2.13
0.67
0.91
2.17
0.96
2.56
2.43
2.00
2.97

0.227
0.182
0.041
0.011
0.001
0.169

-0.003
0.008
0.001
0.446
0.018
0.133
0.022
0.008
0.014
0.037
0.183
0.013
0.001
0.002
0.102
0.016
0.326
0.026
0.038
0.629
0.444
0.175
0.061
0.034
0.212
0.005
0.027
0.099
0.474
0.334
0.031
0.016
0.056
2.748
0.017
0.004
0.056

30-Mar-90 13:52:22

RSD

16.45
11.75
15.50
16.75
33.3 E
31.47

-136.34
18.43
12.20
17.73
20.51
10.83
19.25
17.64
22.6J
18.83
18.56
21.01
17. 6 G
11.84
8.96

11.06
17.87
23.92
27.02
14.53
17.R4
20.47
28.50
18.20
18.01
18.66
8.22

18.63
15.46
18.41
32.40
19.87
5.19

17.01
3.46

14.85
17.56

443
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ICP Analysis - March 30, 1990 Core 7 Composite Sample

Sample name : Y
Sample code 1 : F989
Sample code 2 : 100-1
Programme : SST

NAME MV INT CONCEN

Al
Sb
As
Ba
Be

B
Cd
Ca
C e
Cr
Co
C U
Eli
Fe
La
Pb
Li
Mg
Mn
H 3
Mo
Nd
Ni
P
K
Sm
Se
Si
A, '
Na
Sr
S
Ta
Ti
T h
Sri
Ti

U
V
Zn
Zr

11.09
0.34
0.70
1.83
0.53
3.87
3.53
1.49
1.81
2.58
0.91
0.20
1.83
1.86

10.47
0.27
0.24
1.95
1.45
6.58
5.00
1.20
2.66
2.23
2.30
1.70
2.34
1.15
2.38
6.70

14.95
3.80
0.59
1.93
1.95
0.62
0.88
2.06
0.93
2.38
2.32
7.45
2.78

19.347
0.047
0.019
0.005
0.001
1.180

-0.010
0.001
0.047
0.213
0.046
0.029
0.041
0.001

* 1.145
0.008
0.091

-0.001
0.046
0.349
0.138
0.008
0.058
0.015
1.097
0.151
0.079
0.119
0.287
0.007
8.148
0.048
0.083
0.018
0.133
0.059
0.016
0.007
0.038
1.279
0.007
0.172
0.010

30-Mar-90 13:57:03

DILCOR RSD

1954.0 0.43
4.714 141.77
1.922 34.80
0.525 32.08
0.099 134.59

119.15 1.41
-0.993 -44.64
0.122 59.95
4.773 0.07
21.472 51.46
4.643 6.34
2.935 85.71
4.105 8.09
0.149 77.38
115.63 1.48
0.811 75.50
9.218 32.73
-0.059 -393.03

4.667 1.32
35.238 0.85
13.930 7.25
0.796 40.22
5.032 142.50
1.524 43.62

110.79 1.75
15.269 51.60
8.014 84.56

12.064 12.77
28.943 6.55
0.659 72.03
822.93 0.24
4.835 1.28
8.416 6.54
1.790 70.43

13.416 33.52
6.000 84.65
1.570 29.18
0.748 28.81
3.857 35.04

129.19 30.39
0.667 46.64

17.329 1.31
1.009 82.99

Dilution factor : 101.000

Sample name
Sample code 1
Sample code 2
Programme

F989
500-10
SAMPLE
SST 30-Mar-90 14:01:29

MV INT CONCEN

48.90
0.34
0.77

)92.437
0.084
0.073

NAME

Al
Sb
As

El ILCOR

)1941.2
1.764
1.533

RSD

0.67
50.92
7.02
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ICP Analysis - March 30. 1990 Core 7 Composite Samle
Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
As
Ba
Be

Cd
Ca
Cm
Cr
Co
Cu
Eu
Fe
L-a
Pb
Li
Mg
Mn
Hg
No
Nd
Ni
P
K
Sm
Se
Si
A9
Na
Sr
S
Ta
TI
Th
Sn
Ti
U
U
V
Zn
Zr

F989
500-10
SAMPLE
SST

MV INT CONCEN DILC(

48 . 90
0.34
0.77
2.09
0.50
9.16
3.30
1.53
5.81
2.55
1.53
0.20
2.87
1.87

45.99
0.27
0.24
1.94
5.16

28.97
4.33
1.32
2.66
2.54
7.64
1.75
2.35
1.34
4.80
6.86

61.33
10.28
0.60
1.95
2.07
0.62
0.9B
2.29
1.09
2.74
2.48
3.36
2.90

)92.437
0.084
0.073
0.017

-0.000
5.594

(-0.022
0.003
0.175
0.175
0.207
0.000
0.186
0.002
5.389

. 0.006
0.183

-0.001
0.193
1.636
0.087
0.026
0.066
0.051
5.014
0.296
0.087
0.454
1.533
0.012

38.129
0.221
0.102
0.023
0.367
0.069
0.061
0.026
0.141
4.272
0.020
0.046
0.039

)1941
1.7
1.5
0.3

-0.0(
117.

(-0.4(
0.07
3.67
3.67
4.35
0.00
3.90
0.03

113.1
0.13
3.83

-0.03
4.06

34.36
1.82
0.54
1.37
1.07

105.3
6.22
1.82
9.52

32.18
0.25

800.7
4.63
2.14
0. 4 9
7.71
1.45
1.28
0.53
2.96

89.71
0.43
0.95
0.02

30-Mar-90 14:01:29

)R RSD

.2 0.67
,4 50.92
33 7.02
63 9.70
0 -1622.4

46 1.62
6 -14.61
3 64.41
9 0.53
6 6.31
2 3.02
0
8 3.33
6 66.23
7 1.04
5 37.50
3 0.00
1 -146.09
3 1.18
2 1.33
5 7.64
9 5.45
9 48.89
3 7.01
0 2.04
6 24.76
6 73.62
4 5.91
8 1.09
1 41.72
1 0.65
6 0.59
4 1.22
3 53.47
3 24.21
0 63.94
7 4.99
9 9.01
9 6.41
4 8.29
0 5.23
9 2.10
0 19.25

Dilution factor : 21.0000
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ICP Analysis - March 30, 1990 Core 7 Composite Duplicate

Sample name
Sample code 1
Sample code 2
Programme

NAME

A I
Sb
As
Ba
E4e
Di
B
Cd
Ca
Cr
Cr
C (3
Cu
E .j
Fe
L a
Pb
Li
Mg
Mn
H9
M a
Nd
Ni
P
K
Sm
Se
Si
A9
Na
Sr
S
Ta
T 1
Th
S r
Ti
w
U

Zn
Zr

F990
DUP
100-10
SST

MV INT CONCEN DILCC

7.74
0.34
0.73
1.92
0.52
3.84
3.15
1.55
1.28
2.63
0.90
0.20
1.81
1.98
8.07
0.28
0.24
2.06
1.05
4.05
3.99
1.24
2.79
2.30
3.16
1.77
2.50
1.19
2.53
7.18

14.63
3.17
0.54
2.06
2.13
0.65
0.90
2.14
0.95
2.50
2.46
2.18
2.91

12.862
0.131
0.040
0.009
0.001
1.155

(-0.030
0.004
0.030
0.281
0.042
0.108
0.038
0.005
0.857
0.021
0.078
0.007
0.030
0.203
0.061
0.015
0.222
0.023
1.734
0.396
0.287
0.175
0.366
0.023
7.938
0.031
0.029
0.067
0.470
0.220
0.026
0.014
0.049
2.229
0.019
0.009
0.042

1299.
13.20
4.01
0.93
0.07

116.7
(-3.05

0.44
3.06

28.37
4.23

10.90
3.79
0.49

86.56
2.10
7.90
0.70
3.05

20.51
6.17
1.49

22.41
2.30

175.1
40.00
28.97
17.69
36.94
2.30

801.7
3.14
2.95
6.72

47.48
22.21

2.64
1.37
4.98

225.1
1.88
0.94
4.21

30--Mar-90 14:06:32

R RSD

0 0.19
0 6.19
5 7.35
0 9.24
7 12.8,
0 1.57
0 -10.88
R 23.27
4 0.49
1 12.91
4 1.89
3 17.63
3 5 . 5
8 12.48
4 0.56
9 11.54
1 14.43
5 13.83
7 0.27
0 0.42
5 17.61
4 6.26
0 11.25
1 3.43
6 0.6).
6 11.41
6 10.65
8 9.90
5 3.16
8 12.00
1 0.52
7 0.77
1 14.97
5 3.20
3 9.43
8 9.12
1 11.71
5 8.07
5 13.93
7 8.86
8 19.42
3 2.56
1 11.80

Dilution factor : 101.000
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ICP Analysis - March 30, 1990 Core 7 Composite Duplicate

Sample name
Sample code 1
Sample code 2
Pro9ramme

NAME

F990
500-10
D UP
SST

MV INT CONCEN IIILC(

32.83
0.36
0.80
2.15
0.53
9.73
3.06
1.63
4.05
2.79
1.35
0.21
2.51
2.08

35.17
0.28
0.25
2.13
3.86

17.36
3.90
1.38
2.87
2.60

12.24
1.87
2.61
1.35
5.06
7.57

59.67
7.17
0.61
2.16
2.26
0.67
1.01
2.38
1.11
2.80
2.58
3.07
3.09

)61.378
0.303
0.091
0.020
0.001
6.075

(-0.035
0.010
0.119
0.492
0.159
0.129
0.136
0.008
4.096
0.041
0.306
0.011
0.142
0.969
0.054
0.035
0.312
0.058
8.388
0.732
0.432
0.474
1.665
0.036

37.060
0.138
0.112
0.108
0.708
0.320
0.074
0.032
0.156
4.757
0.029
0.037
0.087

)1288.
6.37
1.91
0.41
0.02

127.5
(-0.73

0.20
2.49

10.33
3.34
2.70
2.85
0.15

86.01
0.86
6.43
0.23
2.91

20.33
1.13
0.74
6.54
1.21

176.1
15.38
9.06
9.94

34.96
0.76

778.2
2.89
2.35
2.26

14.87
6.71
1.55
0.67
3.28

99.89
0.59
0.76
1.82

30-Mar-90 14:11:22

)R RSB

9 0.27
1 9.23
3 3.91
5 4.83
1 25.75
8 24.41
5 -4.68
5 15.12
2 0.11
5 17.55
9 0.52
3 19.35
7 1.99
8 10.55
7 0.79
0 12.25
4 3.69
8 15.42
0 0.46
9 0.75
5 20.76
3 7.91
5 5.52
3 8.04
5 1.32
1 7.07
5 10.76
4 2.90
9 3.22
0 9.24
6 0.47
4 0.17
6 4.42
7 28.67
3 20.38
0 9.41
6 7.35
7 6.10
3 2.85
7 5.18
9 13.40
9 1.48
2 5.85

Dilution factor : 21.0000
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ICP Analysis - March 30, 1990 Spike of Core 7 Composite Sample

Sample name
Sample code 1
Sample code 2
Programme

NAME

Al
Sb
A

Be
Bi
B
Cd
C a
Ce
Cr
Co
Cu
Eu
Fe
L a
Pb
Li
H 9
M n
H9
Mo
Nd
Ni
P
K
Sm
Se
Si
A9
Na
Sr
S
Ta
T1
Th
Sn
Ti
w
U
V
Zn
Zr

F991
500-10
SPIKE
SST

MV 1NT CONCEN DILCO

39.72
0.37
0.80

12.85
0.51

10.29
11.38
10.91
21.48
2.56
3.24
0.23
6.16
1.93

47.29
0.46
0.26
9.67

17.58
31.37
3.65
4.27
3.05
6.66
4.83
1.88
2.36
1.40
4.25

10.30
44.86
26.81
0.60
2.21
2.11
0.62
2.03
8.26
1.09
2.68
2.51

18.72
4.00

)74.695
0.579
0.091
0.512
0.000
6.537
0.409
0.592
0.676
0.17B
0.648
0.457
0.648
0.003
5.544
0.459
0.574
0.516
0.687
1.774
0.035
0.479
0.528
0.524
2.958
0.754
0.103
0.574
1.247
0.130

27.482
0.661
0.102
0.130
0.443
0.090
0.517
0.489
0.144
3.779
0.023
0.518
0.312

)1569.
12.15
1.91

10.74
0.00

137.2
8.59

12.42
14.10
3.73

13.61
9.59

13.60
0.07

116.4
9.64

12.04
10.83
14.43
37 .26
0.74

10.06
11.08
11.00
62.11
15.87
2.15

12.05
26.19
2.73

577.1
13.88
2.13
2.72
9.29
1.88

10.85
10.27
3.03

79.35
0.47

10.88
6.55

30-Mar-90 14:20:47

IR RSD

6 1.29
4 9.78
3 15.36
4 1.78
6 90.60
7 2.65
2 2.53
2 36.85
7 1.67
3 59.17
5 4.21
1 4.17
6 1.89
0 39.63
3 2.70
7 2.62
7 11.81
3 1.30
3 2.73
2 3.12
2 11.97
4 3.44
8 13.92
9 4.63
3 4.53
4 16.41
6 72.90
8 8.26
6 3.17
3 5.54
2 1.19
9 1.72
6 9.88
9 4.48
4 19.77
8 57.28
1 6.10
3 2.66
4 8.56
6 13.20
7 25.29
7 5.84
3 0.35

Dilution factor : 21.0000
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ICP Analysis - March 30, 1990 Acid Digested LMCS Check Standard

Sample name
S:ample code
Sample code
Sample code
Programme

NAME M

Al
Sb
As
Pa
Be
viB.

C .i
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
M 9
Mi-I
H9
Mu
Nd
Ni
P
K
Sm
Se
Si
Ag
Na
Sr
S
Ta
T 1
T h
S n
Ti
w
U
V
Zn
Zr

1
2
3

82CIlA
D IGESS
SD
DIREEC
SST

V INT CONCEN

1.30
0.35
1.05
2.04
0.54

12.63
149.57
132.83
319.13

2.78
1.62
0.20

59.10
2.03
1.50
3.41
0.64
2.09

211.08
0.74
3.01

55.05
3.13
2.36

10.78
4.04
2.50
1.20

11.51
77.60
15.02

309.87
0.71
2.09
2.15
0.66
1.20
3.67
1.12
2.52
2.55

263.47
2.90

0.413
0.191
0.270
0.015
0.001
8.493
7.782
9.237

10.316
0.480
0.229
0.116
8.085
0.006
0.073
7.568
7.907
0.009
B.377
0.013

(-0.014
8.276
0.620
0.031
7.322
B.349
0.292
0.204
4.987
2.452
8.189
8.207
0.223
0.082
0.504
0.284
0.156
0.132
0.166
2.436
0.026
8.051
0.03B

30-Mar-90 14:25:22

RSD

13.31
7.32
6.30
11.76
19.75
3.08
1.53
2.73
1.27
3.44

137.09
10.71
1.22

19.08
3.52
1.40
3.44

33.07
2.50
6.31

-58.43
3.22

10.74
12.85
3.03
2.47

22.35
17.05
2.B5
1.96
1.80
1.54
7.06

16.12
14.97
18.90
6.06
3.03
6.55

17.58
13.01
2.43

19.32
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ICP Analysis - March 30, 1990 Acid Blank

Sample name
Programme

NAME

: HNO3
: ssr

MV ImN CONCEN

1.21
0.35
0.74
1.97
0.53
2.68
3.65
1.60
0.46
2.82
0.82
0.21
1.72
2.10
1.03
0.37
0.24
2.15
0.31
0.56
2.98
1.27
2.93
2.3G
0.85
1.65
2.63
1.18
1.94
7.61
2.70
2.21
0.54
2.14
2.19
0.67
0.93
2.18
0.96
2.58
2.51
2.02
2.90

0.235
0.182
0.049
0.012
0.001
0.186

-0.003
0.008
0.004
0.533
0.021
0.179
0.025
0.008
0.016
0.252

- 0.163
0.013
0.001
0.002

(-0.016
0.019
0.377
0.031
0.034
0.656
0.464
0.173
0.060
0.038
0.229
0.006
0.031
0.102
0.584
0.340
0.036
0.017
0.056
2.8B7
0.023
0.004
0.058

30-Mar-90 14:29:53

RSD

13.14
42.37
24.3 9
15.88
14.38
22.42

-604.64
24.17
19.76
4.10

10.93
38.94
20.37
17.47
17.47

146.46
20.78
24.53
15.7b
22.94

-16.53
20.15
17 . 41
19.32
20.66
19.73
18.14
25.44
32.46
16.95
17.04
15.18
21.90
21.18
18.72
16.34
43.G5
18.65
25.50
16.91
28.68
26.06
18.03
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ICP Analysis - March 30, 1990 LMCS Check Standard

Sample name:
Sample code 1
Programme u

NAME MV INT

Al 1.28
Sb 1.08
As 0.85
Ba 225.22
Be 0.54
Ri 2.74
P 194.58
Cd 166.09
Ca 329.41
CP 9.67
Cr 40.19
Co 0.95
Cu 75.20
Eu 2.98
Fe 88.44
L a 0.31
Pb 0.24
Li 152.92
Mg 266.64
Mn 180.69
Hq 3.00
Mo 1.33
Nd 11.11
Ni 92.85
P 0.91
K 9.19
Sm 2.53
So 3.40
Si 1.99
Aq 7.49
Na 42.59
Sr 393.47
S 0.74
Ta 2.13
TI 2.35
Th 0.71
Sn 114.75
Ti 2.17
w 1.21
U 2.95
V 2.55
Zr 337.24
Zr 2.97

78C11F
SST1
SST

CONCEN

0.374
10.422
0.131

10.272
0.001
0.232

10.184
10.322
10.514
9.638

10.209
9.400

10.347
0.032

10.461
0.095
0.202

10.103
10.592
10.360

(-0.015
0.028

10.082
10.423
0.080

26.474
0.322
4.201
0.082
0.034

26.015
10.436
0.256
0.099
0.872
0.514

49.641
0.016
0.223
6.044
0.026

10.322
0.056

30-Mar-90 14:33:44

RS E

17.60
3.11

12.13
6.12

33.52
38.46

4.46
1.77
5.48
4.19
2.57
4.06
5 . 55
3.27
3.26
7.34

16.76
6.69
3.11
3.21

-16.94
22.64

3.58
2.19

18.21
4.65

49.57
1.11

37.33
36.21
5.83
5.68
0.65

38.30
20.35
19.22
1.35

34.03
3.14

13.22
26.06

2.58
37.43
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ICP Analysis - March 30, 1990 LMCS Check Standard

Sample name
Sample code I
Sample code 2
Pro9ramme

NAME

82B38C
SST2
TUR ING
SST

MV IN! CONCEN

3.32
0.38
2.56
2.47
0.58

62.94
4.70
1.83
0.90
3.38
1.26
0.21
3.28

334.08
1.51

18.56
2.83
2.32
0.53
0.78
3.B5
1.46
3.76
2.76
1.23
1.94
9.57
1.43
3.31

299.63
2.97
2.59
0.66
2.78
5.57

10.90
1.15
2.97
1.05
8.57
5.61
2.46
3.61

4.323
0.672
1.364
0.035
0.003

50.505
0.053
0.022
0.018
1.291
0.135
0.129
0.244
9.161
0.074

)44.064
50.756
0.024
0.010
0.015
0.050
0.049
1.363
0.076
0.316
0.990
9.797
0.612
0.765

10.091
0.401
0.016
0.166
0.357
6.799

49. 608
0.134
0.071
0.119

53.012
0.283
0.018
0.214

30-Mar-90 14:43:19

RSD

1.49
1.20
2.20
3.63
1.37
0.98
3.51
1.58
1.07
4.26
3.27

19.35
1.25
0.19
3.47
0.56
1.37
7.77
1.67
0.78

22.16
1.38
3.47
5.60
7.98
7.83
0.60
5.86
7.69
0.77
6.47
3.89
6.76
4.41
3.35
0.61
5.17
2.83
9.34
0.72
1.11
3.88
3.46
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ICP Analysis - March 30, 1990 LMCS Check Standard

Sample name
Sample code 1
Programme:

NAME MV INT

Al 26.83
Sb 0.47
As 73.53
R -.. 2.57
Be 302.44
Bi 3.99
B 4.79
Cd 2.05
Ca 0.96
Ce 3.16
Cr 1.05
Co 0.22
Cu 2.23
Eu 2.43
Fe 1.49
La 0.30
Pb 0.26
Li 2.40
MN 0.47
Mr 0.90
Hq 350.49
M( 333.44
Nd 3.35
Ni 6.90
P 66.1.3
K 2.03
Sm 3.04
Se 28.83
Si 82.52
Aq 17.39
Na 3.30
Sr 2.54
S 45.53
Ta 124.50
T1 29.24
Th 0.92
Sn 1.53
Ti 615.58
w 33.00
U 4.55
V 121.76
7. 3.46
Zr 198.26

77C1iF
SST3
SST

CONCEN

49.773
1.001

52.658
0.039
9.880
1.281
0.057
0.036
0.020
1.004
0.082
0.303
0.096
0.017
0.071
0.075
0.522
0.030
0.007
0.022

26.454
51.022
0.886
0.551

47.916
1.295
1.013

50.466
41.515
0.374
0.617
0.014

48.720
49.379
50.265

1.506
0.299

47.658
21.520
19.387
10.033
0.049

48.430

30-Mar-90 14:47:30

RSD

0.57
7.53
1.55
5.00
0.63
2.55
10.38
10.65
1.05
8.34
7.31

14.24
5.12
7.87
6.30
8.12
5.73
9.99
2.87
2.92
2.21
1.29

11.74
2.79
1.93
9.77
8. 14
1.22
1.72
2.12
6.59
6.91
0.78
1.52
1.01
4.80
3.05
0.85
2.32
3.93
0.34
.2.40
0.93

-J
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Perkin-Elmer

PROCEDURE/REV LA-355-131/A-2

TECHNOLOGIST J. A. Hopkins

DATE March 15, 1990

TEMPERATURE 70 F

STARTING TIME 0900

ENDING TIME 1000

CHEMIST R. K. Fuller

DESCRIPTION LAS ID

1 Initial LMCs Check Std. F0951

2 Reagent Blank F0952

3 Sample Composite 8 F0953

4 Duplicate Sample Composite 8 F0954

5 Spike Composite 8 F0955

6 LIMCS Check Std. F0956

7 Sample Composite 7 F0989

8 Duplicate Sample Composite 7 F0990

9 Spike Composite 7 F0991

10 LMCS Check Std. F0992

11 1 Resoent Blank Composite 5 F0910

CUSTOMER ID: 000007

Arsenic Analysis

Acid Digestion

DESCRIPTION LAB ID

12 Sample Composite 5 F0911

13 Duplicate Sample Composite 5 F0912

14 Spike Composite 5 F0913

15 Final LMCS Check Std. F0914

16

17

18

19

20

21

22- 1

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIOUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 58C1 1 BR/35 uL 35 mL

Spike 58C11BR/35 uL F0989/100 uL 35 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: As

PROCEDURE: LA-355-131 REVISION: A-2

INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: J. A. Hopkins PAYROLL NUMBER: 6A543

DATE: March 15, 1990

CALIBRATION STANDARD ID: 38C9-B

ANALYTE CONCENTRATION: 1.00 PPM

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 2
25 ul 25 ng 43
50 ul 50 ng 82
75 ul 75 ng 116

COMMENTS:

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Perkin-Elmer

PROCEDURE/REV LA-325-102/A-1

TECHNOLOGIST J. Hopkins

DATE February 20, 1990

TEMPERATURE 70 F

STARTING TIME 0800

ENDING TIME 1100

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0987

2 Reagent Blank F0988

3 Sample Composite 7 F0989

4 Duplicate Sample Composite 7 F0990

5 Spike Composite 7 F0991

6 Final LMCS Check Std. F0957

7

8

9

10

11

CUSTOMER ID: 000007

Mercury Analysis

Acid Digestion

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 58C1 1BO/25 uL 25 mL

Spike 58C1 160/25 uL F0989/1.0 mL 25 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: Hg

PROCEDURE: LA-325-102 REVISION: A-1

INSTRUMENT: Perkin-Elmer AA PROPERTY NUMBER: WA77479

TECHNOLOGIST: J. A. Hopkins PAYROLL NUMBER: 6A543

DATE: February 22, 1990

CALIBRATION STANDARD ID: 102C3U

ANALYTE CONCENTRATION: 1.008 ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 ng I
10 ul 10.08 ng 27
20 ul 20.16 ng 60
40 ul 40.32 ng 125

COMMENTS:

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0971

INSTRUMENT Perkin-Elmer

PROCEDURE/REv LA-365-131/A-3

TECHNOLOGIST S.Riel

DATE March 29, 1990

TEMPERATURE 70 F

STARTING TIME 1430

ENDING TIME 1450

CHEMIST R. K. Fuller

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0987

2 Reagent Blank F0988

3 Sample Composite 7 F0989

4 Duplicate Sample Composite 7 F0990

5 Spike Composite 7 F0991

6 Final LMCS Check Std. F0992

7

8

9 ______

10 ____

11i _

CUSTOMER ID: 000007

Selenium Analysis

Acid Digestion

STANDARD TYPE PRIMARY BooK # SECOND BooK # THIRD BooK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 58C1 1 BU/35 uL 35 mL

Spike 58C11BU/35 uL F0989/100 uL 35 mL

SST-102 Rev. I 10/2/90 Interim

458

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22



Single Shell Tank
Calibration Record

ANALYTE. Se

PROCEDURE: LA-365-131 REVISION: A-3

INSTRUMENT: Perkin-Elmer AA PROPERTY NUM13ER: WA77479

TECHNOLOGIST: Steve Riel PAYROLL NUMBER: 6C280

DATE: March 29, 1990

CALIBRATION STANDARD ID: 102C3Z

ANALYTE CONCENTRATION: 1.00ppm

TYPE OF CALIBRATION: Linear Regression

Instrument Reading
Aliquot Weight Units= mm

0 0 4.5
25 ul 25 ng 24.0
50 ul 50 ng 43.0
75 ul 75 ng 65.0

COMMENTS: 000007 - Customer ID

SST-103 Rev. A 9/25/90 Interim
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APPENDIX A
ANALYTICAL ANALYSIS CARDS
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UNDIGESTED SAMPLE ANALYSIS

APPENDIX A

1
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Total Alpha Analysis on the Water Digestion - First Leach
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Total Beta Analysis on the Water Digestion - First Leach
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Gamma Energy Analysis on the Water Digestion - First Leach
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Plutonium Analysis on the Water Digestion -First Leach
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CO

(N (6

C"

'JO

'.4

NT'

91



sai so s. MeID... ITi .. 4 rt,
F 982.-771 38 ?EG.CMF#14 2- 7-9) 10:47 26

Dtr e I td.ll0,d.a.n. RI Ua. I Cn.. Cod. ru
C14 'A-348-14 LCI/L W875l 0

, I M"007

REAGENT ELANK

e.1 Any-2 An.tsr - AOYy.4-4 (Y--I

DIIt Tln.I Zon';AId LOe ~nit gr

7-,1(a - 3

A-tym S A--

0 4- (-s (-1w-a

F 934.-7188 5EGZCfMP#16 2- 7-902

I Mm'OQO, Mm OnW"I Coo. PA .r
LA-348-lo4 uCI/L W87'L (I

I.,r .. C tatio......t

DUPLICATE SAMPLE

F-I! T.-e ComP*L.d

F 963.-708 SEG.C0MP#15 2- 7-90 10:48 26
D*''n*I* M **t "* **P 1 U"43 Chg. Cod. P~ttp

C14 LA-348-104 uCI/L WB75L 0

Se "p 

t  
Sat. C..totn.r ID

f000007

A-4y1 - I j-y4
DI Tit Copetd LI U Mg

I
s.-W 40 |S-.ml ,bme 0.10 T 1" l-d F4-"e
F 98t.-7588 SEO.CCMF#JJ 2- 7-90 10:46 26

Oet ralwt Mmus e es n Cm. oes ftn
C14 LA-348-lo4 . RECOVFRY WD75L 0

LrICS CHECK SA IFLE

EE

(I A.Iv7) Am) rm -3

Aay - 1 Aay - 2 An'41yU -.3 Andys - 4 A'I - S

HD1 T n. OrHr. MrI

-;..c . i C



Iti

--

Senm. -0 *aco 10.0. r-t T . .- s d Pn ty
F 906.-7588J SEG.COMP#18 2- 7-90 10:52 26

I Meth-dst-I .A ui& Ch.'g* Cdod

C14 LA-34I--4 17 RECOVERY WE75L o
S*"'pae SeeCust-e 10 e

Doe T 000007

LMCS CHECK SAMFPLE

rms I.e HDA fr 6

.W.. -eo, I .. y., - 4

S-M'e Ni. D"pl I9n Dt Tim* looed P .rty
F t35.-72e SEG.COMR#17 2- 7-9t 10:50 26

CI4 LA-343-1O4 jY. RECQOERY WB75L U

S..pl. S". Custom, I D

I f a 4 t f .s rD 000007

m-C. - .

Hrs Hrrr

oat* T.-m4 -orrpeed Lba Unil WS,



S.".1 No '-00 f,'" 0.. rim. w u P"Q.

F 582..-7785 SE G-COMP#14 2- 7-90 14::47 26

Detnw on MeeodS5.dodIse Uno.W CS..g. Cod. eue

1129 LA-370-103 IuCI/L WB75L 0

p4.-2 CdO0C

se..-'t.e.t.OI

REA2Er T BLAN

Aol y. -1 AnIy. 2 A - 3 Ae.4.I - 4 AnI.yt -S

HrsMrsMrs tsHs

ot Tirtd C Sotd Lab U,.t k
o-') i-'/c ____

-a. D, Timt ;w.uod Prory

F 984.-7185 EGrCOMP#16 2- 7-90 10:49 26

0tnoO .fnd Ret Umt CPrg. Cod. Fa

1378-103 CI/L WB73L 0
-tt C- I LW

,UF1ICATE SAMPLE

< 4,

-1 67 ;

I An!y'I - 2 A4 y.t - 3 Anrayo. -4 A-"ly 4 , - 5

Ho . HA 0

o. Ti,. Comp-o'd LaO U.4 Mg

-3.$-9L

A 5zu.
~..ri No. SI'p "'l Det To" 1-d PltoPNY
F 981.-7b85 SEG.C0MF#1S 2- 7-?0 10:46 _76

'..r-no n U.4 :SW'dd 1Snj1 UPIts C,*rg Cod. P S*
129 LA- 7a-107 X RECOVERY WB75L 0

000007_
rkrk _, aC a e. F4-1,1

LMCS CHECK S4MP4L
LMC 3 T.~Al6Es

\f \cco a n. .o

.ll 5 A

o+ n

Nt. - C 1-l
Aaye-. I Ao.Jyot -2 Ana.y S An,.ye4 - 4 Anle -5

Mrs _____ MrwMrs'

0.4. 1 Thm Corp.o.d LOS UI

S.en8l No_ S."n 5,, 06utDe Ti .4 Pee oPd

F .-708 SEG.CO Mr#15 2- 7-90 10148 2

Denimtin MethdSinrd, T -.,AL ft (2- C rgo Code Fittn,
11.29 LP-378-103 uCI/L WB75L 0

Remr*< Ce, 

3ain 
ee

A.Iys1 - 1 A-lyot - 2 A-"4y4 -3 A,..y" - 4 s -5

. --TI pkd Lb L IR
. d -. lt-9

.7



.% ". N. Soi P-Ow n "0"0 T'"v" 1-11d P
F 9E16.-7585 1EG.COMP#i8 2- 7-9() 10:52 26

0- -ment-n WC!10d1 4andardj RSO.'m nits Ch"rg Coi neW

T 1?9 v A-;ppG .Rco'JFRY- WP7- l

LMCS CHECK SAMP E
LMCS IDjj_9_-.j7. 447

*.RV3 1ooeo -- * ,ts O4 5

A -1,,t - I A ,l - 2 Aalyt 3 A)ly" - 4 A yWI - 3

IT07 )-S I:
Hr r" Hr, H.

_ _ _ Tir C-plead Lsb Unit Nr 
-

S*er NSat Ti", 1.Ad P-onay

F 985.-7285 SEU.COMP171 2- 7-9t 10:5) 26

£i2x LA-37E-13 : RECOVERY WP75L o

sarrpl. s-z C- - t o1

+ 000007
SPIKED SAMPLE

.1.q07

0 / 3 -

Aalyst - An.I t .2 A yt - 3 A-y - A Anly t 3

Mrs H:. Hab Hnr



s.nI No. S pf P,.m D.. TV- N.*4 P"o.ty

F 1C54.-7383 SEG.COMP#14 2-15-90 14: 1 26

O.W -W.n I os~er 11114S11d, R l un-t. ' Crerg co .n
NP LA-933-141 uCI/L O

0 's ), vx -70000 1

REAGENT BLANK

A- - A yt - 2 Any - 3 A- y. -4 A-y.- 11

D.% Tlme c1,p1"e 4re "W

m ~ Tk. I...a PArioy
F 414.-7183 SEG.COMP#16 2- 7-90 10:49 26

NP LA-933-141 uCt/L WE75L 0

samw s. Co*eor 0

? ~ 00007{
ne.rt C..Io...Pa,.

DUPLICATE SAMPLE

A - A ly - 2 A,.yI - 3 AroIyt .4 y 5

HM H. HC

T-.-o-s st-s-w" )r -

Sw-.fa 4. %ampft PDt 04*e TW.e h.d Pir

- m29.-/93 SEG.CUMP#3 2-I.2-9' 12:44 26
cem'nsio Mmed 51-4.,d -Lwi u Rd c rpe caft R*w

NFP LA-93.3-141 '/ RECOVERY W7L

LMCS CHEC PLE
LMCSh Irl Y

AMy d - 2 An.i.yt - 3 A - 4 A,,Wyi - 6

H,. 1,"m1lr

0.4 T- COOple4.d Lb

sa~va t4- T m 1 f-t-w 3

F q83.-708Z SEG.COMP#15 2- 7-90 10:48 26

NP LA-933-141 uCI/L W7'5L Q

S0.p'. SAM CQ.mW to

?- -7-

Ai mt -I Analy.t - 2 A-e yt -. 3 Anlyst -. 4 A-"y~ - s

, , v aI. * a

O.e Tim- Comp6.wd L.b U.'t Mgr

4 -4-1 -tO-62)



237 Analysis on the Water Digestion - First Leach

0%
0

co

a,.
0,

it~

'.3

N

Neptunium

fn

0
D4

A

K

0

N

97



5-W. '40 -S...". 1 0." r ..d V ,.t

F 1053.-7587 SEG.COMP#13 2-15-90 13156 26

U.- l MmoawsI.,d . C ,. C... R.. o.

NP LP-933-141 7% RECOVERY 1)

S~mp eSa~e atome 10

P.rt. C cw l.-....t
LMCS CHECK SAMPLE
LMCS ID_ -

0.1.fl~Co.1 M.d L U7Ug
-

o"e Tim Cmpl.d .. I mg,

B.-Ia 4m s-me .00W Da's Tn. %.4ed PF4rty
f1057.-7283j SEG.COMP#17 2-15-901 14: 8 26

NP LA-933-141 % RECOVERY
S r-rpi" S"ze Cu.tow 0

V'.C k m"dFU . COCO I

SPIKED SAMPLE

A-s .T

DeTI... Co..p~.d b I



Ne tunium 237 Analysis on the Water Digestion - First Leach

Ln-40

"k

99



F 77 9 SEG.CoMrF# 14 2- 7-4-7) 1:46 .

D.-e Mmtd/sI-dArd Re-It Unna g Cod.

A-22 -101 / E2 1

Sam SeeCo,'vrn'r ID

~F~OF~r BINNA BA- . " . 1 4 f9 7

-3 ~ v -3.

v.T- --,W

Ana .1-1 Anko- nyi*-3 Aayt4ytS

No /1- Ta

F 984.-7186 SEG.COMP*16 2- 7-90 10j49 26
W."'d.wfod-f . ~ CO' ft

SR ILA-220-10I uCI/L WB75L 0

A.DUPLICAT SAMPLE C- M L RfN4-f.:a. REUN

14

C03 fp
0., I ~ 1A . 'p O ds- AmL a t .3.Jt ,

(II 7.
r

(~~ -4o-.M1 0 '4L L

$onol N', Sa oli t D C.' ilimi le4.d Pnoity

1 . -75836 GEG.C'tIP'. 2- 7-90 L: 26
,,,,fl.IsOf UedSt.. d.d Ro...' U,.t. Chtrg. Cod. Mr.'.t

SR L 122J-1 1 /4 RECOVERY E2101 I
SC.-mp4 S~a. * Con-10o 10

LiCs CHFIOc r kHF-i EricL 
-.

;r i-: :., _ 1-7

A- Y.1 I

54 ~ ~ ~ m 1 r N .. " .si.

F 987.-7086 SEG.COMP#15' 2- 7-90 10:48 26

3.*'* "* ""**""** ** "t e Cher"e C . srNo,
SR LA-220-10L uCI/L WB75L 0

Cf,' V... C C)CCO-

RERUN
Ly S4 - .If -f .07

cyPmT to- 3s t 703

A--L~f 7A:IO3. 7-~3 - _____

U I iR.SO.31

0
(D



Strontium 90 Analysis on the Water Digestion - Third Leach

I;
I
a-

a

'-S

-S

-9

-

'a - -

\ -

XN

(Y~a

---

n C-

*

S4 -4

r '

CA
-a

; -

--"a Sn -

- ( , (

101

1)
to-

-4* ,

0h

14
I-

a -

%.0

0,

a,
0

61

C,

4 -

N -n



Strontium 90 Analysis on the Water Digestion Third Leach

2, Z

Ljj

ft -33

U-5

VI'

110



Strontium 90 Analysis on the Water Digestion - Third Leach

-900

-- o0

Lp

tkAT

coo
P'J

CDF

0
0. .~

C)

103

'0
C.4

C"J

em'

-5-'



1- v
s5eJ No s0.'.i c~ r... N..d Prioty
F 982.-7-.84 SEG.CGMPI#14 2- 7-90 10:47 26

O..,m, o, I MroWS el.rd S- wL s Jch . Co. ,.

TC' 9 LA-438-101 uCI/L WB75L 0
s-P4 S..e CIsto-. 10

SI--tf ov £k 00P007
pf Aks Calculst os 9-111t: +T iREAGENT BLANK

%a o- *. < ;G.oo

yt- Anlyo - 2 .3 Anly t -4 Aly.' .5

- H rsHrs 4r*M.s

0.<- T;- C-pl.tde .6s U, g
3- '?7 (5

644WO-Wl (A-M0- 3)

F 984.-7184 SEG.COMP16 2- 7-90 10:49 26

De'-- i M d/I.d R.t U"4S C Cd-um
TC99 JLA-48-101 uCI/L WB75L 0

* PLct l) 5,'

DUPLICATE SAMPLE

A - An". -2 A .Wysl -3 An.y 4 AnOyj - s

Hns MmsPt Mrs

o. Ti-. C-p... ) a L,

J - |-Po
S4-4-04m 4e-1O-C

1- 2.
F 981.-V584 SEG.CGMF#3 2- 7-0 i0:t6 6

11Y9 LA-438-1(J. 7. RECOVERY WP7-L 0
*."1~ S.* Isa,* s.m Custm-, 10

-*oX-h + GA > e.< 000007

LMCS CHECK SAMPLE 4 (
LMCS 

c)Iq

A-y,. t - I A yst - 2 Anoayet - I A^Iyst -4 A, " - 5 -

"* f rs 4r. 4r. Mr.

0.a. T-e C-pltd W mg,

.. No. S..v. P C.0 T.... . ,
F 98:7-7084 SEG.COMP415 2- 7-90 r.:4. 26

U44.od444'.odr R"u4wt Ch. car. Codt R444'.

TC99 1-4. 101 uCI/L W875L 0

r1 C I""",
' .4 al N e90~007

-10- -3 A-y" .4 A y I

. - - .41-,. 4*. 4*0

0
NrA



s., 40o Ti 1.. -. ud ,so"~y
F 986.-7584 SEG.COMP#18 2- 7-90 10:52 26

-5r"- P/01 Uit CParg Cod. Prn~s

TC99 ,A-4.-101 RECOVERY WB75L 0
s.-pwe s-eCo

Aeak.Caulatwonm Pe- - .6 DC 1

LMCS CHECK SANFLE
LMCS ID

Ar Iys- AntysY - 2 Anl"I* -3 AmNyOY -4 A'4 . l

o... t .
De - li~ e C0eo m i( gg

9-/,o~
sen No I~'w , ie .d P..*
F ?85.-7284 SEG.COMPF17 2- 7-90 1O: 26

Deteemination Mtd/tdrd Rs nt Charg Code Fr,-
TC99 LA-438- 1O . REfOvE RY WB7L 

S..Fwe sal . + S T rp C4 4om*)

? -f -- ' v 000007

SPIKED SAMPLE

f \it3 f -

A-y I An."yt A-2 . 3 A Iyst .4

FesHrsMrsMrs hms

w.te To,.oCZot...d b U,

I to-*-431

0



Tecnetum 9 Aalyis n te WterDiqstin -First Leach

'I

0
0 -

0

~r6

I-
C-

(Y

3r

f-

106

I-9

r

0
'.4

~0

LIJ

Technetium 99 Analysis on the Water Digestion - First Leach



5e.,w ". IS.,,, ..* oTa I ."Ma Prevy
F 982,-7397 SEG.COMP#14 2- 7-90 10:47 26

D -odiSlandard " .lt. .C go Cods Fur

H LA-21a-113 uCI/L W 75L 

Save See Co.o. 10

? m000007
REAGENT BLANK

An.Iy"t 2 A-" 3 As "-4 AM W - 5

Mrs Mr. H

oel Ti Com -p.d Lb Unil mg g

F 984.-7.87 SEG.COMP*16 2- 7-90 10:49 6

-aenao UetOdS1S,4r Resuj* Le Charg Code M.r.n

H7 LA-218-113 uTCi/L WR75L 0

s.rmvP sir~ ca.'o r ID

9 2 000007?
DUPLICATE SAMPLE

AU I A,,.ysI - 2 A-ys - 3 An.tyl -4 -

HrS Hr' r. Hr

3... T-.. Corp4 1d - Urg

I4M~0 IR.-N3

F 961.-7587 SEG.COMPit13 2- 7-90 10:46 26
O.Wremn.r) IUethod;50rndard Aeul Ursst.ag Ced . oe

H3 LA-21G-1173 % RECOVERY WP75L 0

000007
LIICS CHECK JPLE
LMCS I1)

Ansal.t1 A.'yst - 2 Aroiy..3 A..y . A An I -

3inw coU w g,

- ..- -- - 1-

F 983.-70r7 SEG.COMP#15 2- 7-90 10:4@ 26

D...r',mr&o, M.1od/S4a8r' d P.sft Un's C"r'g. Code ptrw I

HZ LA-21E-113 UCI/L WB75L 0

7

ySt-1 Analyl -2 A- yIrt- 3 AnVytt - 4 AriA'y -

r Hr. 1r. or

'- c4-4Vr c,.o-

I ?/2-~

0

' /-Az

I I I N ' m--o



7 1
F 996.-7587 SEG.COMP#18 2- 7-90 10:52 26

O.rm-1 I u.+e-..ntr 4.a . Ch.T.e Co. e.

H3 ItA-2t8- 117 RErOVE RY WBE75L
S.rnp. S-9 . w 10

hj 000007

LMCS CHECK SAMPLE

An - 1Anlyt 2 Aaiylt - 3 A y - 4 A," - 5

04.4 TI,. COOI...d '0 e

4(10
i I I 54-.80 1 p-mc 3i

S..d c s4,Cq Pet . ,, - "-d
F 955.-7237 SEE.COHP#17 2- 7-90 10:50' 26

H3 LA-21e-113 . RECOVERY WD75L 0
S-pl* s- C. ID

? 2 V 000007
SFIIED SAMPLE

* ' 4,q/

7/-7.

A-" t ,At .3 At.. - 5

IA
D. b , M

I /

--I

C-+

C

CD

C)

0

CD

=r

0

0::

I-

C,

I-

Co

Vk S."00-ml



2.0.4 No, S...m. % m~ P"~

F 98-.-735 1 SEG. OtcMP14 2- 7-90 14 26
cem-nn PeodiS adrd A-1e .. ha Chrgft R.,un

AS L-95-131 PPM WE75L o

S.n,;I Sim CwstW to

?" nOM007

REAGENT bLANK jL

-3

Aay - An0lyst -2 A.n.Iy.* - Afl4 yel - 4

Mrt 3 AM -

0.4. T.- Co-9p1. Ub Uo4 Ug.

svial Nlo. Tm~ o~t0t . FPno1t
F 9R4.7t95 SEGC OM#*16 2- 7-90 10:49 26

D.7-- d%-..IPAt U,,.4. Chag. Co* R.-..
AS LA-355-1-11 JPPM WB5L

Jom 200.. 7I
DUPLICATE SAMPLE A'" 4

.%Ao3o -
A -A 2 Aay - 2 AOJyt .4

H mrs LI T HgS

T -

0

S."IIS-0. Poo Date n'"' 4.d p" "n
F '31.-7595 SEg.COMF13 2- 7-90 10:45 26

C*-S, L-.$i 7-i 31. C0Y lge W87dL R

S.rp4e S4. Cum.o... 10

? as 000007
- -- mi-

LMCS CHED AMP'
LMCS 10-5_-7-1-

Aralys4 - 1 I A-1,11-2 Alsyst -3 Any - 4

Dot. Tom. Com 0 Lab U-si Mg

F 
983. -7095 SEG.CCMP#15 2- 7-90 1: 48 26

AS1 L-~V-11 PPM WB75L (:

S. 'pi. si* C.4..-r ID

000007

coo = - p

A,..yet - I A-IyV - Z A-"y,# -3 Ana.yst -4

H4,% HIS HM HIS

D.w T.. Cre Lob UNI Vgr

- 7"-

CD

(-

m

O

C-I.
(D

LI)

CA

CD

0



SelNo.. S-mpl. Pl. Date -T d ft ft
F 996.-7595 SEG.COmP#t8 2- 7-90 10152 '26

all -, - -- 1 = r nu R Wt~ IYX

LMCS CHECK SAMFLE
LMCS Io j#c4

A-l"I - I Arwst - 2 Amy4 .3 A - 4 A -

0 
0

W.60-0 it-b69

S-1 liew. Sapea tOct* Twmt I-ad Fl-
F 9i85.-725 SE3.CtOMIF17 2- 7-90 110:5 26

Oete. ie-o M"tOd/ StaMda weueits Chavgq cod. fto n
A-355-13L RECOVERY WB75L 1

54. LA. C

SPKE SMP - , o e-C2 e c.

Arlym - I Amiyst - 2 Aay -3 A-"ys - 4

Date Ti-e C0-,* La Ur Mg,I- Af -/ - -

0



S . N V. 3 . s ft P. - T I. .w d 1 o "t
F ;83.-7,i97 SEG.CoMP#15 2- 7-90 10:48 2b

o~a--,.on u~weT -pom n.u - n ca.,g. cof. As-4..
Ha LA-325-102 rFPM W875L 0

-, 000007
R..eavt. Cc.eWIe. Rb..a.:

A. Ily -1 An-ry.I -2 . 3 An t -4

$40I H.s Wt

. T Cmplm.d Lo U.4 Mg,

.- Z1 -'li

s -s I s"e w'4 0s in,. m.... p'" Do

F 985.-7297 SEG.COMF17 2- 7-91) 110:51 2 I

hG LA-32n-102 Y RECOVERY WB75L 0

J"-tasl IS~e-i l 5000007
SPIKED SAMPLE

A-lyl - I A-"y - 2 A-yt - 3 Amalyst - 4 A

It" Mr. MSirs I

TL rled Lb U- lgq,
(

F 'Y88.-8397 SEG.COMP*20 2- 7-90 Ii0a53 26

o.., 'oe |. s.'a.-d R..st U~d I O.rg. Cod. A.ru,.
HU LA-325-102 PPM Wt75L

P.,n. C.t-M o,..cA
REAGENT BLANK

Ar ye I ArOY"t - 2 A lyot - I A-.ys - 4

Ti- rC.V d Lab I"

F 9-4.-7147 ,. EG.COMP#16 2- 7-90 10:49 26

S..~ .c ,.w.,s, u. C.v.o IDe R~u
HO LA-325- 102 PPM WB75L

D)UPLICATE SA~MPLEs..,,.. s , I

4W -

A Ar.ly.I 2 An. y.t - 3 A.lyst .4 A,,

. TiLA r Co-npI..d L.6 U-4 Mir

2-20-9)
54.4-d.' IR-' 433



Mercury Analysis on the Water Digestion - First Leach

(o Ci I

w 3

4 -

F 0U

-4

I w

CC

Fo 0 o 4

SL n

J

1 1

T 3

U. - i-

112

1m



Se Pl o Qamp .' . Ie To. is d P.'r.y
f 9e2.-7396 SEG.COMP*14 2- 7-90 10:47 26

S LA-365-131 PPM WD75L 0

Pam..t Suic..Cuson e,.

.S.

A - 1 A . 2 A-tyst -3 Anly. .4

D.. r- C-mP. . e ugr

F 9e4.- -7196 1 SEG.COMP#16 2- 7-50 10*49 26

.'q s d . C"g' Cof0 pw
SE LA-365-131 PPM WB75L. 0

Urnoox. 3'sm C O ta -0

DUPLICATE SAMPLE e All t: 3. T- 2-1 MA

Po = < .o s

Anest 1Antst 2 AnalysW 3 An.lyt -. 4 A-a

T- C-g,. Vc9

S-We Nt. 97*~ Poin 0.14 Tkne "6 wd Pnor"
F 981t.-75q6 SEG.COMP#113 2- 7-90 10:46 26

D"-..t'o I* '- C rg Codt Fh.n
-- E LA3511 %RECOVERY WE75L

Sernple SeeCustom 10

000007

LMCS ID57c.

35
- A-'.. - 2 A -. A-y 4

D.Pe Tim, ZO,'P.. L. ,,4 Mp
Dat -- : --

54 061 (M -10- 93)

F 9e7.-7096 SE.COMP#15 2- 7-?) 10:46 26

Do-ter me Wd'oS4.d.,4 P..fl Univw c IVg Cod. P-en
SE LA-365-131 PPM WB75L 0

000007

/N ~ ~ D sg.L - ar

<ceo

A .s -1 A .ayt - 2 An. y. - 3 An-yp. - 4

le f

iDn. CTi- e-ed L mg,

{- 0p- 0

c

w



s.Wsoo. P74Pm Dw I,,, 1..d V
F ye6.-7596 SEG.COt"P#18 2- 7-90 10:52 26,

9ELA-5-1 /, RFCOVFRY WE75L

r < 00 0

LMCS CHECK SAMPLE
LMCSIDf_/f.

A," - I AnalyI -2 A tyst .3 An-lyI -4 An.

O.W T- Copled

-UOX -~ 1-0 |3 1
s -ea coI

s3w *I a s'mp" P, I o. ITW -n ,,d F ,,
F 985.-7296 SEG.COMP#17 2- 7-:0 10:51 26

D. t-neto xetho'swanisd I F%-tU " Cugeod.4
SE LA-365-1J1 1% RECOVERY WB75L 0

.- 3Y 4  ,r~000007
SFI&ED S pMFLE pk N3j: ! . L

r y L i I " 

3 4

Anofyt-I An-10 -2 Anlywl a A-"1 1 t 4

[1 2-f C-)
I."W Ks pts H

0.1. Thm. COmnpl..d

s -Jo -f0 Do...41t~t..

I

C

(D

I.<

0

C-+

(D

C+

L

C-.

0

=
CL

(0

0)
=r



ACID DIGESTION ANALYSIS

APPENDIX A

115



serol No. semvo pc.t - ylre *o .. d PF r"y

F 9s9.-q(:xo SEG.CDMF*21 2- 7-90 110153 26
Dekneaion Me"Xod/standrd RIsum Units Chag CdvRn.

L7P7

000007
-~ t

ERAMS SAMPLE_
VCLJIE ON
COMPLET ION

Anaiy.t - I A-104, -2 A 'ys - -4 An yW - s

(H'9 'r*)M _H____r_

TI" Coplvd 'a Pm. ,gr

Sr No. Sempt. PoaHt Oet ITw.' .t..ed ~Piy
F 991.-9220 SE!3.COMF#23 2- 7-90 10: 54 2 6
Detsrikaw I'e-oc/star'oPd I U' Chr COd. p

ACD-DGST LA-5'5-158 C.' W875L C
'%'p N_07

f.e ZA/D/L '

SPIKED ANALYSIS
GRAMS SAMF'LE ____

VOLUME ON
COMPLETION_
VCLUME SPIK
SPIKE IDJjCL5 Jk s )Jr3

AoIy. - I AnatySt .2 Any1 .3 Aa"yp. -4 An-y - 6

Dw Tm cmpP.o LaO UOI G

ToT s

sens N.S..Pw Po'nm Dat Tkrq Ie.-d Pr-ety
F 910.--8:30 SEG.COMF#20 1-24-91) 9:14 26

ACD-DGST LA-A &5-L59 G/L WB75L
S-.. S4. CC. . . 0D

Rr..c-oc clte., RetlIt

REAGENT BLANK
VOLUME ON
COMFLET ION -

Aryu - f A-y12 A.iy.t .3 Anlyc A.W.y. - S

Mrs mrv Mre mms

0.t. tim,,. e . Cp .. d Lab U.o

S No -ao at ae& NdF 99(7.-8100 SE .CUMP*22 2- 7-90 210:54 26

DOt.rmo.1,Oo MldSod/an d R..ult Uft.P. CP..rgs Corn Aegn

ACD-DGST LA-5QS-199 G/L 075. 1
00007

DUPLICATE AN4LYSIS
GRAm SAMPLE-

VOLUME ON
COMFLET ION

An *tyst -1 Auudy*P - 2 APO1Ay" - 3 Aoohye .4 y -

Ti.- p ed Lob U'. Wgr

CL

0



Mea C. S","l P1'nf 1 71"e n e I Pr"
F 98.-R35( SEG.COM#F-7 2- 7-90 10;53 26

DItv--u- A ac d P-A Units cns" Code pwo"
-rP C-,I A- 0i( * 51 1UpWR7 m 0

000007

REAGENT 5LAN.

AC.y.? - 1 An.ly.1 2 AWeyt .3 An.ty - 4 AR,.

Troy' Coa -..d

S-1 N.. S3-oCf P..t pom lau-d " holtF ~90.--815r SEG.COMP22 2- 7-90 10:54 2-
MlOed/Sandod R0 p t. CN.g. Cod. e,

rCP LA- 505- 151  PPMR. WB75L 10sa-P4Sim booo7

DUFLICATE SAMPLE

Anryt 1An.y. -2 An'.ysI .3 A - A A.

-&-9d

F 967.- e-ss SEG.COMP#19 2- 7-90 10:53 26

TrP- i -0-51 M. RFrM-V'p WR7"l 0
Saro. ix. nm*Oav 6w-

LMCS CHECK SAMPLE -7
LMCS ID _ 3i

77C ( F

Anatyst - I Anlyt - 2 A-yt .3 An .t .4 a -

Hr Hr3 Hru r

34 -_ go 1 MI____________ M-0-3

Serna o.si-pl P, nM Dal. 71-n va-ed 1r.1"a
F 999.-2050 SEG.COMP#21 1 2- 7-90 10:53 26

ICP WL-5(5-i5j FM W75L C
s.rp Sim Cut-r.o 10

000007

Ana y -1 Ana "y - 2 A 'yWt - 3 A ahJgt - 4 - S

Icn,

Nd-.W3-t' '"-'04-

2

0

(D

H
t

I-t
-3



F 992.-65r- SEG.COMP#24 2- 7-JC) 10:54 26

RootMemoSa O A U* C'. Co RLr.. w

IrP LA-5C,0-i5 V PFrnyFRv W759L CSS.0f 
007

LMCS CHECK SAMPLE
LrlCS I_)

A lyt-A - - AnA " -- -

6s- y

-3r-9 5d6m
I+ ,-@ (A-043)

F 991.-250 SEG.CDMPh*23 2- 7-9O 10:54 26

j14,1I sd3 ed F..A Unit Cm.r Co . -

TCP .A-51 -121 PPM WA7c;L cl
S.&u.. S. t-

000007
IQ-c .

SPIKE SAMFLE
SPIKE I)
SFIKE VOLUME-_

Aoofy.t - I An.-yt.-2 - A.t -" -

544=%OS1 (R-IO-U)

C-)

-+

(D

LA

C-+



Seno' No s.r. Oo. ' . Tae N,, Iobuod P~osty

F 98'.-8o95 SEG.CGMPt*21 2- 7-90 10:53 26
Deterenn s Mi-, ond.rl u.A uit ci-ge Cod, R

'S L 1-3 -1 PPM WB75L C,
s-mpw s.-c- m to

000007
(Sor , Ct -r . -t.. s:

A - 1 Ar,t -2 AW .3 A-.y".- AnsI

u T-., C-p-rod LOt U-.. L
4

,

*Smo-4lp-Oh 'o-al
m-s 9 -1 vmtt d r'

sond No. 5.rmo PS.., Dowe TN,. Oa.8 Pny

F 991.-82; 5  SE(.COM-F123 2- 7-9) 10:54 25

sU.. S.. Cr,. ,,,w I

000007

JTk HT-37, ~ 'S /p .3 f

SPIKE SAMPLE
SPIKE tD_$31LjRA
SPIKE VOLUME.35,_

s5'. cL+ ICOA t+35A gg11/6asic
31.91-A) - 911A.9 m

.. ry.,,. A.yo. -r3W -4 ., I

o,. T.. C....o Lo , M,,

'3 -1-0?yn

MoINO. S.-.9 . O1 ft Th. I..d P.o-y

F 952.-7395 SEG.CtM#14 1-30-90 10:43 26
Do*'m''don I*d*t'od.Sl4.d Peeot U'.ts ch.p Cod. p..-

ILA-55-1M1 PPM WB75L 0
sa'" ..scsoe 10

7 og 000008
REAGENT BLANK

REAGENT BLANK

A ly.1 A- Iy-2 A. ly. -I AWyd -4 A y..A I L

V Ti.-. Co.,V'.d Lbe Umt Ug.,

- 5-9a

3e-d No. 1S.m6 ps mt Dcr. TN, s.ed PFry
F Fi99',-A1EG~..COMP#22 2- 7-90I 1n:4 26

D.w-rrenno MO sSt.d.d nJI L,,,. ch.-. cod. t..

Ac L--131 PPM W-7'L 0

11JQ 000007m- t..c.Mo.. P-w
?9 WT- 10, '.2 ,.c ;pp"'

DUPLICATE SAIF'LE

A-y.y2 A- -,,.2 A-.rt .4 4-

I-- . I ' L4-

-- -

cu

C+

0



0

J>

sena we ampe "ene -oneT--n 1l..Ad Pr.Ody

F 914.--B595 SEG.COMP#24 1-24-90 1:1N 26

AS LA- 3 55-I3i 7 RECOVERY W975L

?

LMCS CHE ' SAMPLE
LMCS ID Uz/g _

y AnayU - 7 A .AW - 3 AralySt - 4

To,,e VCocW4 LAD U..t g,

&4 - osl (0-an

F 951.-7595 SE5.CfMP#13 1-30-90 1.0:41 26

DewdR~A. t Unr.o C Co r

S jLA-355-131 1% RECOVERY WB75L 0
SartpM So. C.u.o.a ID

?I5 0000(1
fomr,, CacCn. R...R,:

LMCS C7HE X S PLE
LMCS73 d/

Andyst - 1 AnyOt~ - 2 Anriyt - 3 A -4

',4W/d U 4Mr Ms r MmsMr

(Lot* Ti-. C-,%,re L~Ab Un t Mgr

J44EM -1,5106



Arsenic Analysis on the Acid Digestion

25.60 I

43.

,6.006
i2. 606a

75. IL O
116. EGO

3.5e ~
J.5Zt2

* *

mt

iit

F 951.-7595 AS

121



seg* H a'm~ ooiW* D- I I . ... sd P-iety
989.--8T?7 SEG.COMP#21 2- 7-90 10u54 2b

o..nn jMitV0d/U'V6Vd A..oI Ur1W cCr Cod. R.C''.

HG LA-325-102 PPM WB75... I

-z

y- A ,ly. .2 A"."t - 3 A - .4

Z-Z5- T-.. C~pW.d L". U- LAO

s9r4 Va lflm1 Pao't 0.V4 T1V . -. a PVmy

F '991.-H297 SEG.COMP#23 2- 7-91 10:54 26

Deeren*in M. od'st""ar R.-Nt UnV CZag Cod. F"
HG LA-325-102 V. RECOVERY WD75L I

-,p . n..e c1,4- If 3

SPIKE SAMPLE
SPIKC IDL!%J*~c 7V-,
SPIKE Vo

A-" - I Aoly.t-2 An-lyU -3 A- .4.4 A.

T-n, Cootod Lob Un~t J )l <

K

S990.-197 SE3. COMP#22 2- 7-90 10:54 26

TReoe u'. cm.f ft p

DLPLICATE SAMPLE

lylt pp ~ 7. A A

T-VV'. C~." 

-. 
U

F 988.-839 SEG.CDHP*20 2-- 7-?91 10:53 26

HG LA-325-102 ;pm WB75L 

s..w. se. c.W 10
? 

9

REAGENT BLANK

- A flyst - 2 AC 7 y4 - 3 A y - 4 An1

m ws

V. Ti- C.,.V.d Lb .wt~

.-

0
=3

2.
CL

(0
VA

0



:K(D

S.-l *I . S.4.%. ' *. T. d Pnony S4.. .. fo e. 1i l d oy C
F 957.-8597 SEG.CMP#19 1-30-90 10:47 2- - -97.-E597 SEG.CCMP#19 2- 7-90 10:53 26 -

7. .t L...t p.. c;.; ... . 1.- ~r - -f... ...
HG LA-325-102 1 RECOVERY WUgL d HG L - X REC.VE02 WB0' I

7 Mboos ?C
LMCS CHEC S MP E LMCS CHECK SAMPLE 100-3Q . .
LMCS 1De __ LMCS ID /

*0 CD

_____ 92.
A.'.yly 1 -2 AaYI -3 A-. A A. . 4 A4yfm - I A-. - 2 Ao.ly. - 3 An.y - 4

t-436 E4 I I *

-*m -- o "m H-, - t t L
T-.. C4..plt.d L6 L0 j 0 Ti- ,. p.Id Lab.n

CA



Mercury Analysis on the Acid Digestion

w
-m

Co

'27a

ioi

-4

A...VP

,.t t1;o w

4.4'0 *t

506 s

&.2- i

9.6632 I0

C~cooC '

5006 *0

-,40 U'

124



S-- S. - .- D.*. r~.- ~~y
F 58.-8096 SEG.CCMP$21 2- 7-90 1 :53 26

Dw-rmna o Iehdsadr P..."t Un % cftrg. C.40 .w

7, F UR A-Z'- 1 q,S. V. C.. 
c-'(.b. 7

P9~ I-~k .-
rC 06 0

e s

A-4. - I A-yt - 2 A 3t y

- -zi- rI

F 991.-a296 SES.COMP#23 2- 7-90 10 54 26.

SE LA-365-131 v RECOVERY W875L 0
. W 31. c ., 10

WDv t .. 96-,4 z p 000007

SPIKE SAMPLE
SPIKE ID 5id*e-11
SPIKE VDLUME_3,y

pkx P-eCkt -RS

ArsiyM - An.yM, -2 A y 3 A" y.t - 4 A- -

6cZ- _ 7;
$0.J T1.0. m.01 '.

___ __ __ _ I.' ,-

- . .;-

s.s- N.o. I e S." P-..1. -~ 'F 98B.-396, SEG.COMF'20 2- 7-90 10:53 26

SE WB7L
S.mp. .,on..,,

too 000007

REAGENT 5LANK

AnflySI - 1 nIs - 2 Azl - 3 An.Iy.( - 4 An

6f

Ct- -e5 5-

he P y

F 99s .-o 7E%.C 22 771 E2 - 74

F 99c).-R1961 SE3.COMi#22 2-7-90 26I~

. ..

U1

I Ii A-3A5-t1 PPFM W .J7L I C

C~07

DUPLICATE SAMPLE

AnIy.t -1 A y 2 An-yi 3 Ao.y.t - 4 Aly

Th.'.a Co--a. .4 .

) - L f - 2-f- - -

Vn
(D

tD

0
(--

0

5.0-mio-s (R--0 si



S., .. a Tsammcf t - I. cm . ler - rir

F '2.--5%6 SEG.COMP#24 2- 7-90 10-54 2

o~m ann Mmoe sw ftlre I . It Unos 'g.s c . %--n
SE || A-3S5-1.L -/, RFrnvF<v cWR75 0
s SA

S3o04 Staf/. C OO

LMCS CHECK SAMPLE
LMCS ID S8-//_AV

;g2.:7- ____

S- .' I Sm s --. Mt Dm wwt .. T 4 i nrty

F 967.-S596 SEG.COMPIF*19 2- 7-C 10:57 26

O.e .''o.' Mlt S** O .4 R*e*A ua ca. Cod. Fbnn

CE A .- -131 % RECrjvEv WS75L 0
S~'p4 S~ C. yW00?

LMCS CHECK SAMPLE S

LMCS ID SIB Y. 35

F,- . o1r

Ao.y~t I AOI,.t -l I n
1

** A-" - 3 -4 M.

COve To-, Co.9p4.ed 
V

r- plz -- s

t.

CD
=3
C-

=r
(D

(0

CD

CA

n



APPENDIX B
ANALYTICAL DETECTION LIMITS
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits

October 12, 1990

The following detection limits are derived on ideal matrices.
These values were derived by using either calibration standards or
pure matrix standards. Detection limits on actual single shell
tank samples are likely to be much higher. No information
regarding procedure detection limits is available for procedures
not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
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Procedure
Anion Analysis

Typical sample

Fluoride
Detection

Chloride
Detection

Nitrate
Detection

Phosphate
Detection

Sulfate
Detection

LA-533-105
on Dionex Model 4000i

dilution was 0.000099g/mL

Limit in solution = 0.09

Limit in solution = 0.04

Limit in solution = 0.24

Limit in solution = 0.13

Limit in solution = 0.13

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.01g/mL

2

ppm.

ppm.

ppm.

ppm.

ppm.



Procedure LA-505-151
Inductively Coupled Plasma (ICP) Emission Spectrometer Operations
and Analysis

Typical sample dilution for the
0.00019g/mL.

Typical sample dilution for the
0.000476g/mL.

Typical sample dilution for the
0.000476g/mL.

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium,
Phosphorous
Samarium.
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073
0.0273
0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.0483
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Fusion Dissolution was

Water Digestion was

acid Digestion was

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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